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(54) SIGNALING METHOD BETWEEN MAC (MEDIUM ACCESS CONTROL) LAYER ENTITIES IN 
PACKET COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technology 
which enables transmission of contro! messages 
between MAC-hs layers of a base station and a terminal. 
SOLUTION: A signaling method between a MAG layer 
entity of a transmission apparatus and a MAC layer 
entity of a reception apparatus comprises the steps of: 
upon receiving a signaling request transmitting by the 
MAC layer entity of the transmission apparatus a MAG 
signaling message including control information and a 
signaling indication indicating transmission of the control 
information; and determining by the MAC layer entity of 
the reception apparatus whether the MAC signaling- 
message includes the signaling indication, and receiving 
the control information included in the MAC signaling 
message if the MAC signaling message includes the 
signaling indication. 
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[MUS] Siteii > ffi5fcra<E>M a c - h s ftjlffi nfflffl 

fit, i*<t siiwsfrsttffjwpf m^- r >r x\ mm 
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[tt*ii 1 1 mmmmmms^ st-a^a 
nm n z mmmm. t ^immz^-r s^yf mm y* 

t miiasff mm <»mtmmmm®m x-^tata m <o y 
y-f-^yy^m^^x^ 

mBmir&momi^mmmmm y^s^A xmt&y 
fcm&TF-ti/f-r y yym^%£tt?mfcmmmm~yy 

-TV is?* y^-it&temtZMnt, 10 

iijtagfi ^ttfrsftfy^pf fli y x a 7~ a xmtm 
vmrny-y-r <)y?y ■y j t-i?$mmi/?i' y vj/jg* 

mtm^mmm-yy-rvyy^ 

[ft*ii 2 ] suie -y y-r y > y-Wx* t stiiESiJtPtf # 
« . ffl n * s w mmmm x ■* * * & a c r eas * n, 
ifjf5*j»ttfaf±HijEKfrg^ffiij«->^^y >y*y- s/-fe- 
y ik^-t s y-y- y yy $ 4 -/mm. t m-oymw&m 20 
um^-^^^mz x&m ztizztzmmt-rz m * 

[ft *il 3 ] hJIE^S^JPv'^^ py^yt- 

v?tt, BtriasiJW*$6tBute->^y >y tg^#*rf?t^ 

x y y y / y ± - is Sr E #1* 5 -> y*-t y y y* * -f :/fflhS 

tim ^ zmmmu t sfs £tt £*rr 5 ^ y h aft 

#3Sli i) ypfflffl* y-r a 7- A »iJ#PT(-fltSSWS» 
wi^ffittSOWgl^y-x y f^--o->^f y yy^m 

BiiiSMis y >- y WM^y=r sv-Afrh yyy y x y*£i£ 
7"p j/ y t , mm-yy-r y y^T-a y 

y (DfcM&iF-t y y-r y y y*jf x* t ffitax y-r v > ^ 
is^^'p y 9 ^tsmw-mmmyyy y >-yv y±- 

"s**E$rt-Z>i§Mb, 40 

m iiajK#=SN*fii» •> y* ^ y y? - i>oo&mm& % 
^6mmMmm.mm~>y-t y y-fe-^^sfiE 

S«SS«K>«ft«iR{W»l«*3: yr y x w ice^Sifi 

[!t*il 6 ] Hfjfa«f«sftSJfP->^^ y y y -t- 

i: ^ y -y -fe - voeilBf j& 
y yy"t5 r t i-^v-x, miBM#^M$!l»->^x 
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[ft*il 7 ] Bijfe~>^x y y ym^b tmyy-r y 
mcxfcm^ii,, mMyyi-v yy*&T£-?uy?i^ tfi 

fa«f*Stt$ij» ■> y x Di-^s/t - £ E5-}-f 5 •> ^ 

i-yyy?yy°^mbm~<n^mmmum^\*/v$:m 

C * ttS r t Sr«r« t i"5 5 [c|E*co* 
[|f*J-l8 ] BtfB^ftieffiiJftlv-^-t y ^ y-fe- 

i^iis Wrtav-i/^- y y^figyp y ^ irmifav/^-t v > 

9 ] guts w+ y v yfc&yu v $ a s 
KOfflsmm is y-r jy^?t-;^^« -> y-r 
y >^^-r^i*#^^tf r t zmmt 1-511*9 8 i^ta 

*|wyjS„ 

[if #5 1 0 ] ffift:g^$ij«pgs^ yy ^ x tttti 

^tiwt n 5 mm t &tmu & 5 ^ y h aft -> 

x x a T\ futaSff Kgco^frSMSiJfP^S^^x x 
y ^tfj|a^ftSlgro!Kfr^ifiiJ»^l^ y? a 7 A h<?) 
yy-f y yy^MAlir^m^^^x, 

$ n 5 m*mm\n yyyyy y tyt-v* l 

X , hu te«#:KftftiJW v- y > y' y y -tr - ^^fijfptf 

twfii^t ->y" -y- y v^*#sr$tf«»*»si-5 

RflEtt*ffiiEft!fffll'>y"-y-y vyV y-fe-x^ffifav'^'x 

y v ym-^^ts t , mtmmmmim -> y'-y- y y y 
lit 1 1 ] sttax y-r y v t Bfjiaawtt 

tt, itfjfaxyxy xy'g^x'p y y ix, fffia^Sflsg^$iJ 
fpy-y'-y-y y^/y yt—v^wsair z>yy-tv vy$4 
yimtffl-or^mmmmm^^^^&mzxtemzii 

art 1-5tt*a 1 0 tclE«»*ft 0 

[ft*il 1 2 ] MfeKf*ffiiEff3iJ»x 7'-y- y y?7 yfe 
-v?f±, Sfil2SiJ»lffR tmflB xy*'-^y yy^gZ^tf 

^yy-\zm&ztiz 1 z%fW(h~rzm*m 1 0 i-ta 

[W*iii3] iiuraffjij«f«ii, Htife«f*^f|iHflix 
y-y-y xyv yt-x^[z:^T'5~>y'y-y xy'^-ry-'it 

«5r^tfC t *#&£1-5St## 1 2 !x!S*»yf& 
[0 0 0 1 ] 

{£isx'rJ>.<nmJjfa&M'<y y hj$iiT*"S;(H S D P A) 
SfSJ^^ (peer-to-peer) MA C - h s VgSffltDis 

y-rvyyjjmcm-fz>i><r)X\ mc. K-*^(Node-B) 

>iiB?fe(User Equipment, UE)±C0MAC-h s BMsl 
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[0 0 0 2] 

h Speed Downlink Packet Access. £AJ , HSDPA) 

, n^m^mmmmm */ * y- a xi\m$) mm** 

*r y Y -& 3Lmt S 1t * tomato 7 - $ ^ * (Hig 

h Speed-Downlink Shared Channel : H S — D S CH) 

d p a ^s^riiffl -r 5 w#^ai#a:ffi»ii« ^> * ^ ^ -e 

[0 0 0 3] 5fe-f , SJE3EW/^"r (Adapt 
ive Modulation and Coding Scheme : AMCS)tt, "fe 

Mcell) tffiffl#IHw^ + ^^tt1l6lcjS:iiT7 f --^^-y 

(MC S : Modulation and Coding Scheme) £ L, U^/l' 
(level.) 1 fi>h l"<;l> (level) nJ-ClftflOMC SMS 
tt1"S r £ &X*£ 5 c MIS AM C S flHiJfSMC S 60 U-i 
/V (1 evel) # £ ir / Keel 1) Rfl CO f - ^ ;U^m \C j£ 

^S 0 

[0 0 0 4] WC, MSfiKHARQ : Hybrid Auto 
matic Retransmission Request) jj^,^ (O — 0"Cfe 5 ^> 
^■•Y^Uffih — gttWteS(n-channel Stop And Wa 
it Hybrid Automatic Re-transmission Request : 
**/l> SAW HARQ)M^iWt^h Y*(D£5 
Xfo So W^AR Q#5£tefeE#S«* £ S*^$IJ»^ 
Wt-fSftlffi^ (Acknowledgement : A C K) t WfcT&'<tr y 
hoy^^mn^fitia LJ&>U WIBHSDPA-ettft 
ffl#^* £ SliOMAC C K £ ff eS/^-{r 

■Y^SrWfS LTA C K SrSft L&V^«|-e#»ffl^/N 0 

top and WaitARQ)*S;-Ctt, Kitfk^ ^ h CO A C K 
V\> Sot, ^>5/ b<Dfe&&"I%£X*hZ>Z ki£hMt> 

ti-r, a c Kztm-v^ ^ -e fc 5 5 ®fjt a* 

foS Q L^U iENft^SAW HARQT*i4A 
ffiffl t S*» WJlc N fl colfeSI W * f - A 7 * /v- SrK£ 
^^-Cgff Lfc/^ *y has ^wff^yWH Lfc/>°^r 
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So 

[0 0 0 5] ft^t, ^]4ir;UilK(Fast Cell Select! 
on : FC S)*^iJ LTfftP^S t , 5 "?*> 

S D jffflEFC S ^flifufSH S D P A£f£ffiLTV^S{£ 
ffl#SS*^"fe^Mftifi*K(soft handover region) fciiA 
5 4§£\ -#ft#f#^ ^M£fS£«t LTV^Siryi^ 
(OHti^'Ory b^Sfl-fS J; 9^t5:i}a 9, £ 

ftlftft^ (interference) ^fiS^ S D ^fc, 

^ ^ ^ ^ wm- swfutisi^ Co 

10 t/^HS-DSC H Srf Uffl L T ^ ^ ^ V & Sff + 5 i 

So 

[ 0 0 0 6 ] WfEHSDPA^i^— tf^OfcfclCiffctC 
[0 0 0 7] #ftt0l4SNf t^SAW HARQ 

7 3 p F=r/v*S:^HSDPA^S:^fc«)tit3i$ix^ r 

S Jl , -ffi * |r] T CO A C K / N A C K [WJ - - CO H A R Q :^ 

N A C Kfilf A" -tv^UtClWJ^] < T fce^T* 

30 [0 0 0 8] El 1 flH SD PAt-t'X(Ofcfe(Clll 

*it:)^J:Si!]^^^LT^s[l^fcSo r<^>^ ffiffi 

ia i xit4^^^/u^h^m^^iR^Lx^m-t^m& 
zmmir s fc » co [ij t* & s D 

[0 0 0 9 ] mm 1 Sr^RS-f S i N (Si&iii : 

&bf-^7'p 3/^ 1 0 1 ^SWSttSt, ^3.— l 

0 2^It«^S 0 MIS^-^— 1 0 2^HfjB5$tbfcx-^ 
^p^tt^WSSi o 3l:««^T#ft* 

40 /US'itCE^SixfcSlffSl 0 4, 1 0 5, 1 0 6, 1 0 
7Mfnji^tiSo Huf2#f--V^/^jaff^l 0 4, 10 
5, 1 0 6, 1 0 7(«[jfd^ J r^/^ia^l 3 OiCi 9 

•t^/^USfStll 11, 113, 115, 11 7Mg« 
^tlSo HuESfSSl lis 113, 115, 117C 

1 9Sft$ttfcx-^^n yf-ZtiZitUZ* m^t^M 
lMl4S€«f ^(HARQt^) i 1 2, 11 
4, 116, 11 8^ti#t£tiSo HUlEx-^^n-/^ 

50 mmmfcmm^i 12, 1 1 4, 1 1 6, use 



[0010] • #-r - * :/ <Dfcm h 

fci££ft£ 0 ffifaei££;hfcT r — * ^y^ft^ft^ 
»t5ACK/NACKffif«fi, 4S*i^lHt7>r- K 
s<y# (feedback) ^-y CTfiii £ ft £ Q MfaH 

fi, #fWiSff SS 1 0 4- 1 0 7 <bSIS $ 111- l 1 
^Ullwf-^ y * 2H£^H~5 «£ 5 5 - 

LTl/^o Sff ftj T # N fi tB ^ ■¥ * ^ » ttSq*B 

[ooii] ±mLtcmm/mm^^ m%fa-wr 

t ^ <7)f - ^ }-^tt 6 A C K/N A C KSft W 

*t£ N iSft^/^ICtf/M tfy hONew/Conti 
nue(N/C)77^Sr^St U 7 ^ - K^y ^ ^ ■¥ # 
/^S:I CfcA C K/N A C Kit St** 1 ¥y V t LX 

mm^mxhz. x^nmm^Bm^m^xmmi^ 

f - -v * A'SUr — ^MACK/NAC K £ ^S'J # 3 ^ 

[0012] j^l^w 

p s> 9 4- 7L co t - £ £ titz *f- -Y * /vjy ft 

(D^^^/UXhWmLX^" 6 CO \ 11 7? 1r3 $ 'J f P * 

[0013] mnm/^mm^^mm^ &mm^\ 

\fyY(ON/C%yy 7$Xft[Z. =f -y *^7° p 1? * #^ £ 
U 7>f — FV^^f'V^MCfcACK/N 
ACKiffatHR^rplx-^^p t*fi-S-a#-g-Sr 

mwureaisns^-efcSo rftttv-^-y >^ 

[0 0 14] Ji^LTtMARQ^Sr^A-f^HSDP 
A <D fz ^ (DM A c ®1 GOiW ft , gE#^^ibiifS v' * x 
A T-«3fA £ ft ft i >8E^: 'C <9 , HHE^c Mig £ ftfeft 

RLcpus-c^Tsnx^So 

[0 0 15] H 2 fi£««W^#J#aS^^^X AO 
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WnJ^S'h^tifctt, MSG :Mobile Switchin 
g Center) £Jl^(D*SJMBft!lWgS(RNC : Radio Network 
Controller) fl, te<SSiRiB^#1B#:<OSJ»S:ffiai"5 
«S*SfiS*Jffll« (Radio Resource Control, R R 

^ zicrg-mi-zmm^mmy >?mm (Radio Link co 

ntrol, KT, RLC)«#, »3E5 ft*:* § S (?)*fif 

10 (Medium Access Control, i^T, MAC)8^ 

PgS (Physical layer, L 1) 2 3 0fd«^$ft5 e SijfS 
R R c ttPgJi 3 (L 3) , BUlSR L C 2 1 0 2 VkM (L 
2)[Cjat-5 0 

[0 0 1 6] m£«*fB<Z>v'^y ^^tt, RRC, R 
L C ffi frr^ \Z Wil S ft 5 o tu ffi R R C 1 1 ^ 7" A ft « 
(System Information), MWMMM'0WM$ ( R R C Co 
nnectionh Mife^-Y ^^SXt/WS^cOfc^O^ ^ 

20 5 0 tfJlSR L cm#\t7~#<n&mRTfWteT&t;fami- 

AMR ^y^fLti^f Jt -c , ffi t *8*ra O :> ^ 

-^y yir-^Hl^^LTV^ftV^ 

[0 0 17] H S D P ASf^tlffit5W~ C DMAy 
XxAOy°n hn/HSJtfl, HARQttlfig^RLCPgJi 
(Radio Link Control Layer) XOH A R Q^^£Xft\C, 
MAC WiM (Medium Access Control Layer) T'OHAR 

30 Q«ndSigjn^(cs*$ft5oT% ^ft^a-s-r^tfig 

O^b^fc^o 4fc$e*(7>®^(Ctt, RNCCMACl 
fr^a^ftT, RLC, RRLfi#:^SB^«Sftfc 

HSDPAmMAc-h s mfc&mMm&T&&w 

(Node B)fC^St-54: 9i:ftotl^o K±0«ig^ 

a c fiflsfc*H- a is. t * ^ N ffi^u t &mm 

(i»i)fll^K5>L-rRM-f 5 0 

[ 0 0 1 8 ] HI 3 tt4B*{ffl-C^MACfl|3gS:^LTV^ 
3 0 iiJfeiH3 Sr#Rgf Si:, MAC-d 3 3 0ii|fflf 
^^/UOfc^COMACf@f*(Entity) t IT, Hffll^-^ 
40 -t-^/U (Dedicated Logical Channels), 1P^DCCH(D 
edicated Control CHannel), DTC H (Dedicated Traf 
fic CHannel)(Dfc*OMACtSfg^iifff S D WJ.;(X) ^ 
fflfiS^ -t TV^^Uffleig^ -t ^ (Dedica ted Transpo 
rt CHannel)(^-r>y (Mapping)^ ft S^(C«, # 

ffl^^-^/U (Dedicated CHannel, DCH)i^ig^f$ft 
6 0 (Common CHannel) T y \f > ^ J ft -5 

f-?BMAC- d 3 3 0 tMAC- c/s h 3 
2 0— c7)igfeH^aCTMAC- c/s h 3 2 0 fcfcM 
^ft5/j\ SftSftSo iEMAC-c/sh3 20 

50 ft, ^m^v^swrctboMAcMfct Lx^mmmf- 
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■Y^/U (Common Logical CHannelsK iPtPCCH (Pagi 
ng Control CHannel/ B C C H (Broadcast Control CH 
annel) , C C C H (Common Control CHannel) N CTCH 
(Common Traffic CHannel) N SHCCH (Shared Contro 
1 CHannel) Sriilifcr — ^XViffaMAC- d 3 3 0 t 
Sr^iiCift^-Y^/l^ (Common Transport CH 
annel), Wh P C H (Paging CHannel) , FACH (Forwa 
rd Access CHannel/ R A CH (Random AccessCHanne 
1), C P C H (Common Packet CHannel), USCHftlpli 
nk Shared CHannel). D S C H (Downl ink Shard CHanne 
1) h ^-fho r.cof@f$:^|ll2^LTV^$iJfP7^> 
SriiCTRRC (Radio Resource Control) fltt^kSJW 

fft^r £§f1\ fufS R R c KWmm SJ:t5i^^f^ 
5 o r. <£> J; 5 ft»J»fflr #ttM A C fiW §r 3 C T»# £ tt 

[0 0 19] iJEff60#3tm, WH^ + */W)fcft<7)M 
AC - d (MAC -dedicated) 3 3 0 tMMf^^^(D 
tz £6 (DM A C — c / s h (MAC -common/shared) jg# 
3 2 ic« JBjfc£jh,fc 0 L/^U HSDPASfSrS 

ffltSrttiot, MAC-h s (MAC-high spee 
d)fiff3 1 O^ilJPS^C^AStU HS-DSCH (Hig 
h Speed-Downlink Shared CHannel l^rJltoMACl 

s 3 1 Q^mWtMACmWMviMAC control) Srii 

-*S:«7cU HS-D S CHe^^^/uSriiCTm 
IBMAC-h s xyr^r^ 3 1 0 jcgif 

[0 0 2 0] 04 ttWlBM A C - c / s h t^ff 5!£*B 
Sj££^L-C^5l3T-fc5o HfFlEEl 4 £il C"CMAC - 
c/s hSr±t)|¥#BKiaK-t-5i:, MAC-d 
tlZ>7*-#<Dltlb\Z. y &ffl#»8"J#(UE Identificati 

on, SkT, UE-I d)Sr#JPU K^f8R1-5«ttB 

£^Tt"5 'add/read UE Id' gif f'-r^/l' 

■CfcSRACH, CPCHCOg^)/^)(c ^^a- 
y y ^RX^^WMMWj)- (Scheduling/Priority Handl 
ing) 5 , ei§JgS;Srifc£1-5 ' T F iltR (Transport For 
mat Selection)' , 'A S CiHtK (Access Service Clas 
s selection) /j>fo5 0 * fc*Illf -V ^/Pfc E 

•t^/H^?lJ"f5 'TCTF MUX (Target Channel T 
ype Field Multiplexing) gR^ 1 irfe^^Y^/HJSC 
H^^^^l^icfeii^S^^xt (Transport Formal Comb 
ination)(7)iSK<^fc#)<D 'TFC Select iong^' fAh 
£ 0 HSDPAai^iACKCT, gEff<7)MAC-c 
/s h<Dfflfe&% l-X\i^Z>&^ MAC-hs 

[0 0 2 1 ] 05ttHSDPAg{|fS:#At5: t\zj: 
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[ 0 0 2 2] mBm 5 ^ii CTfufSMAC- h s £± 9 
P*fQtiftW-f"5 t , HS-D S CHf-r^/H^HAR 
Q^^^CO^tg^aS^fgin, HARQT/n h n/UjC 

ft £tifcT*—$y*v y?(D3L7 — $:&ML, MAC - c 
/ s h^fiSMACK/NACK^ ^ir-v^^j^ 
if OtttffiSragfTf 5o - U TRANi co 

«**h s d p Awmmnni 5 «t 3 

'Associated Uplink/Downlink Signaling CO $HftrM$P 

[0023] 06 \*mmx-<r>MAcm&x-3bz 0 mm 

6 Sr^figl" 5 > x MAC - dttUEftiJtS(El(C*fflSft3ffi 
ft^MDTCH, DCCH)(Of-*S:*ffl6ift 
^tfc5DCHSt5MAC-c/s h £ 5 J: 5 

Cftotl/^o L^U IWfi#SUTRANW#U 

AC- c/s coigg^fc^o HUlBMAC- c/s h 
t>UEftltS(Bl-e*>5o r^flMftWt" ^TRRCdJ; 19 

20 ffffiJ^tU ^^/!i^C0$ljftigg(MAC control) 

[0 0 2 4] gE^MAC^igtJt^TH S DPAgf 
CQ^ASCj^l/C/ MAC™h s^fifr^fffe^iSJP^ 
tLfco WIBMAC-h S It MBffiM'Mx (Radio Access 
Controller) l^ffi-fa ^ £ Ti3;ft < % Sift^ (Node-B) 

Kffifi-rSJ: o\zmt£tiX^Z> 0 tot, 

PWJf^x-^^fijt^^^ WIEMAC-h s Ofc&^fgiJ 
$Pp< iy^ — ^tfiria^iubSriiCTeaSixSo WffiM 

30 Ac-h $mmmtfefcm^z"f-?%:xs r ^^- ] ) > 

/ U fi^f" -Y^/UH S-DSCHi itS £t%X^ 5 
[ 0 0 2 5 ] i7 TWfWAC- c / s h COflfg^ 
ITV^c OTS0 7Sr#Bg1-^i: s MAC-dtOf- 
; J / ^k0)j'Jh0) 'Flow Control MAC- c/s h/M 
AC- d' frfoV , *iif^a^*t^/^(PCCH, BCC 
H, SHCCH, CCCH, CTCH)^MAC-d^ 

'TCTF MUX/UE I d MUX'i|/n^^ 
&5 0 MESf-t^/K/)/:^© 'Scheduling/Priori 
40 ty Handl ing/Demux' flltfr/n y 9 ffifo *) % fufE^ilHS 
a^-y^^SrfflCfcT-^e^^ eiSIS^Jf^ (Trans 
port Format Combination) iltR(07t^6(7) 'TFC Sele 
c L ion' ttllg^ h 6 0 eift^DS C H fiii-f 5 « 
^trJL im^X(DD SCH©ttffl^ Kt'J^ ^T^* 
fTi"5 'D L :code allocation' tttfig^jg^jp^tl 5 e H 
S D P A«flBiSigJof3ll»XS tt5 :^(aoT, MAC 

MM (Flow Control) *fg^iIJ0 Jxfc 0 
[0 0 2 6 ] B8^ttMAC-h s«fgfif*^«fg|rj: 

50 vmmic&Lx^&o mms&^mirzt, zomm 



rnmtn s-DscHft ^^Srii c fcx- 9 y ^y'J 
^'^i-t^riffi^tr l, HSDPAr-^©fe»w»i 

ftfjfail 7 COMAC- c/s hHMAC-h s £ 

hn-/U»fgf@#:(Flow control) HARQli'/n 
h a^feltSHARQ^P h ^Mli(HAR)fg{* 

WISSfiLfcx — ^SrtufSHARQ7 0 n 
o TMI $ titer — * OfiS^Srftfe-t- 5^^r^a- 
y >-^S^{i5fe*t?rWai"^Scheduling/Priority Han 
dling^tgfgfrt , T F C (Transport Format Combinati. 

on)mfRmtmw^&m Lxem^^^^u s-dsc 

H\Cfcm£fa&o £fc, MfBMAC-h sfiftiMAC 
- d C-c/shi Hfr 5 Sife^ (Node B) [cffi 

at, ^mmtmmmmztix^z, «ot, me* 

SPSH Sril CfcU E £ *>«fKftH S D P AMSSOtPftffi 
<fc 5 I" 'Associated Uplink/Downlink Si 
gnal ing' (7) 4£&fft|ftl ^ -V * A' £ * *f 5 o 

[oo 2 ?] ±mLt^^ o tmm^^v- ^ ^ ^ ^ L 

Sifi^j$iJP^M&g-r5 R L C tfiJ^R L CM 
^)|:HARQ^SOTLtl^^\ MfBHARQCOfc 

»<D/<y7T ^y icy -fey ha?i6js*»^^^^5 

S"C*)5o ffot, *i«T(ttlI«»^)MAC 
~ h s l^g^c^i]^ y^-VfemfcX^ 5 <t Mci-a 

[ 0 0 2 8 ] 

ftfH«££^5;fcfto#%ilfi<£ g Wll, HSDP ASf 
SrSJSLfc^iy hiift^x^T*. itffifflMA 

c-h sBit^^^i-v y / /mm^mmi'6zt^h 

[0 0 2 9] *3SWoffitf>Blfttt, '<lry hififf v'x-r 
AtMAC-h s v^>y ^^SratAi-Sr ttcj; «9 , 
Nft^SAW HARQi(?»^f Jjy^Vyir- 
^ y - {C^i- 5 £»frf 5 r t |c h 5 o 

[ 0 0 3 0] *5SW^*&l-te^gWtt, a* ^5/ hiiff 
^rA-CMAC-h s v-^y y^4r#At5lil: 
«t !K RLC|5&Ji±^ , J^5/ h^^^tt^r tlCto 
T, MAC-h s h<D h(Dfztib<D/ y^z—i/Bm 

[ 0 0 3 1 ] 
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[RJB 5 fc ft _hJE L J; 5 ft B ft Sr£ 

mm^- yr ^ r * ^^ti^nmn 6 mitmm t 
mmmmmm^yr ^ r << t mm^imm^m^mmm 
mmtmm^m^wmmmM^yr^r^xmmy^ 

itmmmwm^yy- -cwiEaE^ssR^^^ y > 
wmmy^-tv y?* y±-i>\c^^titimmnn^ 

[0 0 3 2] ±3* Lfc± 5ftBW*S^i-5fc»(0*5S 

mm y* r * t\ mmmimmmmmmummm^y 

20 7- a x -f asftm py^ Sflfflte yr^r^^b cofijf P(c «t 

r-t-v >y&mtTi-z>%mz&^x* mtmmv y?m 

fflx-.yT a y~ -< b y 7-r y y iffc-Sk? uy? dSftW $ 

^i-vy^^tmBy^-rv y?&^ 
hmfcwmmy^i-v y?^ y^~^*±i&tz>mu 
t, mmmm ] j y^mm^y^^^^^br-^^my 

n y ^ a* $ tt 5 t , illEx- ^ n y ^ Sr#tp 

so «f*ffiM$y» y ?-ryy v ^y±-y^t mmmmmm 

> y ± - ^ i fc m jfBKf*»^ffl«x- ^ / y ir - ^ 

[ 0 0 3 3 ] ±^Ltc i 5 ftS^jSrit^i-Sfcft^lS 
PJco^ 3 a±fifc J: 5 t , ffiffS^fWfPI^S^^r 

mwonmmmmmmm^yT- j r- ^ /j^ sns« 
f«iit$y » v ^ y ^ ^ ^ >y ± - a SrSffi l x , iutsffi 

^i-y^i-v yym^&^fcfrzm^&m&t, m 
Bm^MMWy^^f- 1 ) ytft i?frm&y?-tv 
y^m^^tst, mmmi*mmmy7'i~ i ) yv/ 

50 - ir*«F«i:-r5o 
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[0 0 3 4] 

[ 0 0 3 5 ] 5M\ #3SWfl5£ftiBlMA C - h s fif^e 
!J ymSri^f^t^y MAC— h 

mR^mt, sifitMAc- h s _L0»^ y >^ 

[ 0 0 3 6 ] |9frtf^^af|ia5MAC-h 
s WW^tU V^V yt-; ; (MAC Signaling Info 
rmation) LTV^5 0 

[0 0 3 7] a^Wt, RLC^JlTHSSSftifcT*— * 
7'P^(RLC PDU)(1 MACPgjfT^^^ir 
MAC^y^ SrttitT&Sr/n (Transport Bloc 
k)Sr^-T5 0 aiOlil^HSDPAMMl 20 
ft </ J- A T?COMA C P D U (Prot 

ocol Data Unit) OMR&TF LTV >£ 0 flijfdMAC PD 

UttMAC^y^-i:^ p- Klc#|j5i8§n5 0 ffifBM 

AC^y^-liTCTF (Target Channel Type Fi el 
d), UE-I d $4"? (type), UE-I d , C/Tl£« 
/££tL£ 0 iijffiTCTFIi|^a^-r^/U(Logical Chann 

el)(DmM%&ftir&tztf>(D7j— Yxh V , Btifau 

E- I d*>f :/(type)fcHU|EUE-I d(iUEOfgft# 
Iltgif^»t6f)^t^l) 0 *«KM|BC/T 
ttH — ^fiii^-Y'^/W (Transport Channel) rtOl&S^ 30 

[0 0 3 8] gjl 1 il«^^IBi(:J;5MACy 
y^y ^£^tfMACfl^Sr^LT^5 0 WES 1 1 
-C^LT^S i 5 #3£93<£*^jSKJ:5MAC^ 
y [CttgE#60^ 5/ ^-ffif »EWUC, MA C y 

0'tfc5f^WI*cOMAC PDU?r;MU ' 1 * T 
fc^f^fiMAC SDU (Service Data Unit)^MAC 
v-^-^y ^^(Ofc«>^JW1f#(0^.{C«^^tb5 Q ttllE 40 

MACy^'t y v ? v>tz.ti><r>y%my j K^fiifiJi, 
M A c ^ ^/ ^ - (?) t f 1 5 r H t # , Eli lfl 

[0 0 3 9] @1 2(±*f PJO»IfJ:J:/jMAC^ 

MAC SDU^«fiJc^^-j-50i|S:^Lfc|gT*S) 

[0 0 4 0] tttem 1 2 £#HK-f 5 ^ , RMjfBMA C S 
DUIiMAC-h s±^v-^y jy-fe-^SrE^ 50 
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t^y^t 1 ] l/JfZJ-fy K (Signaling Type) t 

%%%^ S/ir— ^fflWWS (Signaling Contents)*^ 

[0 0 4 1 ] **flttMAC-h sfifr-Cffi^MAC- 

[0 0 4 2 ] 5fef\ l«y7[p]^»^4:iaPi|-r^i:, MAC 

[0 0 4 3 ] SulEia 1 3 liMACy^f y >-^2S;/p 
Wl yj |p] H s - D s c H 5"- -r tvu & a £ t -JKx - 

H S - D S CHf t^W^S^UEr-^ WfiS 
WfWMB§ (T T I : Transmission Time Interval) 
S'J^fie^^^tSo *fc, — 360 TT I ft(iI#t^UE 

6 E fel^y >^SJ» (Radio Link Control, RLCjfift 

-e^ll^tiMAC-h s ic^^ixfcx-^^p v9 

12, (ufEMAC-h s X^y^/— tfS^jnSjft/r^fti^ 
^ d 5/ ^ Sr^ricl" £ 0 #UE©f-^ fii^ p y ^ It m 

IBM a c — h s xmn^ti&^^'y^-v y^mm^t 

So r<DB# v BufEMAC-h sl(7)y^ty ^#5* 
CElSriiETe^^tt^o 

[0 0 4 4] El l 4 A(i*38K^H16?glB^oTSil6 
LC^bf-^ ^fcliMACy^ty y^S* 

[0 0 4 5] SafdEll 4 ASr#flS-T5i:, MAC-h s 
e^lll 4 0 7 SB t R L C ^ & (7)f - ^ £3-7' n y y 
(RLCPDU)?:SI"t5 0 BtrlEMAC-h sttl 4 0 
9 gl^TSfjfclSff L fc R L C PDUIIMAC^ y V- 
Sr#JPi-5 0 -y*\ MfdMAC-h sttl40 lgg-e 
BulBR L C^bMAC i/?1r V > ^W^^-fit % (M 
AC Signaling Indication) &~^kit'f 5 Q SufdMACv 

^tyyy^*^ft5h iftSBMAC-h sXfel 
4 0 3&PStiSff LTMAC y^i~ ] J y?m^fztf)C0 
feii7*P7^(MAC Signaling Transport Block), IP 

1 4 0 5SKt^iifirLTH{r1EMAC-h s tttSIEM 
ACy y /f !J yt-^:MACy7Yy ^^SrJg 

>r<-f 6 fB>Ti# bf : y h Sr^Tf -5 MA C - y & mM~t 
So gtfiai 4 0 5££PrmJP£;ft£MAC^:y^-te, 
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i/y-t'J>V^srrt^yy t LT S BfflBl 4 0 9im b 

6 D ffjfBMAC-h sill 4 1 1©®-ChuIBMAC^s/ 
^-^RLC PDU, S/tteiufEMACi/y^y 
>y*Vy1?-v\ ifcHSfiiBRLC PDUtflufEMA 

^r^-ijy^tSc r£>B3\ flfilEMAC vy^y >y** 
t< ^t-y«7-^7 v n/ ;y^-C3b5ji(riER LC PDU 

\c n l x m&m & & r t & x % % a mm * ^ >^ - 

]) >lf\c£ ^ejg^&lCfcS t, SSIBMAC-h sttl 10 

4 13 Ixl^H-ifltT LTftijfE PLC PDU, tfcfSMA 

[ 0 0 4 6 ] HulHBIl 4AttMAC-h s^RLC^fe 

5 , 111 1 4 B li*ISW^*lteJKffilC i 5MA C-hsi 

[ 0 0 4 7] fjfegl 1 4 B &BM-t% t, MA C - h s 
i:(DflJItf(MAC-h s Level) MJSCT, MAC-h s 20 
S/^y ^y^^i^^ic, MAC-h slil420 
SIJg-effi^MAC-h s ^MACi/^t!) ^^SrftS 
~f<S D flulEMAC v-^-t-y flulEM 

AC-hsli 1 4 2 2 S^ilfi 1 LTM A C >-y^ U > 
^tif $R (DfclfoCO fei^: ~7' P y y' (MAC Signaling Transp 
ort Block) &ffij£1rZ> 0 fin IBM A C — h s It 1 4 2 4S 

5i 5 CMAC^y^ h L N flfjfEMAC-^ 5/^ 
-£l!ufEMAC v-y^MJ y^e^n y#\£WM-fZo 

fliffEM A C~hsttl 4 2 6 ggTR L C 30 
-^Py^lRLC PDU)SrSffii"5 0 flulEMAC 
-hsttl 4 2 8S©^fliifBRLC^^^c7J7 J - y 
y* (R LC PDU)C@ 1 0(7)i 5 4-1x«ftMAC^ 
y^SrSSJp-f 5 0 ~ *\ MfBMAC-h sltl430 

Py?^^^y^t5 a ^LT, flu IBM A C — 

fluiBr - ^ , £ fz lifluiBM A c ^ ^ y y ^e^^ p 

[0 0 4 8] flufSg! 1 4 A > flufBH 1 4 B M 
AC-h s tftf*MAC-h s iiy^^y >-y^ y-fe 

5 C fliai 5S:#lLtMAC-h sM^yiry 

[0 0 4 9] 5fc1\ *5SW^H*JgffiT*H S D P Ayjxt 
i: k: J; oTi&Jn^tbfcMA c-hs PBJiT* 

[0 0 5 0] f/t^^R L C 'J y hiflgte, AftfEH S D 

p A-jj^mm L^^mmn^m^mmmmmiy^ so 
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y~ KX-fvY^ *^ 7 - \z M^ir 5 tz * \z.fem £ tifc 0 
Li6>U «^)RLC y-fey hifigJ*, flu IB H S D P A 
y?S Srffiffl t" 6 r 1 1 J: o TM A C pgJI X^f &3? ft x - 
^e^Sr^fc bfo mttBulBH S D P A^£{£ffl-f 
flulBH S D P A*S:S:5:S"rSfc«)^»ffc^M 
ACPgg, BP^MAC-h s (high speed) pgS^A^lS 
flulEMAC~h sfe b jf^HARQtitg^»T^6r. 

SriiCTeSIStuSflJlc, flufBMAC-h sfgJilci^y 
7r y Jt 9ld^5 0 r6O0#, flrjfBR L C_L"C 

•7 a n ^;VX7-«tLTRLC y ± y YmW^Wu 
£fc%t, flulBRLC y-fey hflfj^MAC-h sfe b Jf(^ 
A 5, 7 7 ij y # £ Jvc V ^^7- - ^ ^ p y ^ ^ fe^pgjf 

SriiCTtB^fllMAC-h s|»jl^eaiSix5 0 L^^ 

S9IEffi¥ffif], EP^SfgflOMAC-h sBgTHuEx 
-^^p ^/^ S:gfrr5#£\ fltflBx-^^p y^^M 
fBR L C y -fe y h^Jiil^ttoTStjfBgff ftijR L CfhMX 

mm^tiZo z<Dtztb, BfriBRLc y ±y hi&U&mf 

$ixS*&, flufBMAC-h s^IS^x-^^p y 
a&f4^S*C-*^*5 0 SfcfiulBRLCyiry hiig 
*5j^J J Ji5 £ -c\ flfjfax- ^ y P y ^ y 7 7 V > 

5 o * fcSWflJ COMA C-hs fc f?eS(C*f-r 6 ft 
»yty H*tb5^<tT*&5 0 rtlf«fSUTRAN 

^ flu IBM A C - h s mS X^y-^mLtz $ y* p y 
?ftftl£-rz>M&, iEMAC-h s teMB^yHtffl 
U;f^/p t/^fc^-f 5IH£^fc*{c, filP^^tc 

ft IMA C-hs mm.h(D^ ^ y ^^M^gffl^ht 
£3 y x ^f-^n^H ±ffiS« R L C PWS 

® [cfe^ § -5 £ ^ fflSjS^ fe o fc 0 

[0 0 5 1 ] fltf IE HI 1 5 I1MAC y ± y higgle i 5M 
AC-h sKflWy-fey hfl!f*S:fiai-f 5iigS:*Lfc 

ft -^isiEixia-efe5 0 

[ 0 0 5 2 ] L/c ct 5 f-Sft«R L CCO y ir y h \Z 
^oT^{f#jjMAC-h s^yiry h £*Lfc*-g\ 
SffffliJMAC-h s irflf^S^TV^fc-f^T^-r— 
HS£tl£ n rti^flufB^fffflfjMAC-h s t^ffftJM 
AC-h s {^rM^tiX^^tzf^f— 9^ T^^^x 

MA C-hs yty h id^o TSufd^ff «M A C ~ h s 
fcy-fcs/ hSftS^T'fcSe r<7)fcft{CBjfBI§ll 5T* 
ttfl&lB^fa 1M A C - h s 1 5 0 0 -CSfi fUM A C - h 
s 1 5 5 0 f^ijfB^f IMA C-hs 1 500 ^y-fey 
h StlltZ t %7j<-f y "fe- y MS *(R L C RESET Indica 
tion)^e^^tl§ r i ^7fsLT^5 0 ^tlt-flufBSft 
ftijMA C - h s 1 5 5 0 ] J±y hfflf ffi^Sff IT 
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ESffffilJMAC-h s 1 5 0 O^^SijfSSIffflMAC- 
h s 1 5 5 OKei^Stufcyirs/ hltSfc^l";* y-fe- 
i^fi, MAC-h s fe fc ilP^(7)MAC-h s i/ifTV > if 

[0 0 5 3] HI 1 6 tt*3SK^Hlfe^<iK «t 5*111* 
^-^rtMAC-h s tfM£i£LfcMAC is if T 9 > 

£ D 

[0 0 5 4] mjfBIH l 6 Sr#flSi"5 t , * 5/ h 
(DMA C-hs /j^si ltr-^'/n y^Srl601g 
I^CSft LfcU EfflCDM A C - h sit, 1 6 0 2 SKI- 

4rtft*i"5o *LT, ij|EMAC-h s 121 6 0 3 SB 

<s 0 feu ^tyy^ns-efcs^ ufriHMAc- 
hs«i 6 0 4 speicittT LTMte^^ y ^ff *J&> 

bMAC^^-«St^o -tLT, 1 6 0 5 KPT? 

saiBMAc^^^-^^^ttfc^^y >ynnm> bp 

[0 0 5 5 ] L*>U x-^1t«T*fc54i^ BulBMA 

c-hsiiieo 6m i §vmmy"~?m?tfr^MAc^ 

yy-Sr^LfeS, 1 6 0 7ftFt(C«TbTMBMA 
C ^ y Sr L fc * ft IS £ fii£-f 5 0 mf !EM A 
C— y ^— SrBfe* Lf:r — i? \fl fix (1M A C S D U (Serv 
ice Data Unit) 9, SufSMAC SDUffitufBMA 

c-hs 5 ±{iR L cffiff^eig* tl5 0 

[ 0 0 5 6 ] W±^)II*fp]t^^f1-5MAC^^-^y Vif 

C is ? TV yiffcmit, MAC is if TV 
«^531iitttt^*ffl^afflffii^^^^(Dedicated Physi 
cal Control CHannel) £r$UJB LT^frt"^ r t 

So 

[ 0 0 5 7 ] 0 1 7 fia^W/fe^fnlW-ffl^a^-t^^ 
(^fl|i§S:^LTV^5 0 HfflBiai 7T*Tf =1 Oms(?)l 

P $/ hliifc^ffl^Sx — ^-r*/MlS F (Spreading 
Factor) HgCTN,, GO fc* : y h Srtrf 5 C p 5/ h 

^PyK TFCI 
(Transport Format Combination Indication), FBI 
(Feedback Information), TPC (Transmit Power Cont 
rol) t? y h Srg-^ SFtt^'|C2 5 6 Sr^-f5o 
[0 0 5 8] H 1 8 iSHSDP 

A*^*^ffli-5»^oji*r«i*ffl*a^^^^«ig 

a VaSH*5CSraWi- 5 fc ft <r> T -\ * /KDlKJB SrSO S L 
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TSSt5fc»^)CQ I (Channel Quality Indicatio 
n) , HARQ %&(Ommin^Xfo& A C K/NA C K 
(Acknowledgement/Non-Acknowledgement) N F C S 
<Dfz.fr(DMcM<D±^%WRT%tcfc<nBC I (Best Cell 
Indication) Sr-gtfo MfBH 1 8 T?^ LTV^Sflligtt, 
tt(/)HSDPA JA^rtffl LftP^fAi: 
Sr^lt tt=!" Kf>S [ Jy7 S; (Code DivisionMultiplexin 
g, CDM)S:ftfflt5 0 EP^> aff«J**ffl»affl»^ 
^r^^-r*fc50ffi±o 'DPCCH-O' ttiNH^L*^ 
10 frfcft^- KSrSfl?) SttHSDP A^cofcftco 
CQ I , ACK/NACK, B C I 5/ h SH£SH~ 

10 0 5 9] @19 !4*«W^*lteJeffi^^oTffi*[B3 
"CM AC^t!)y ^ Sre^-f 5 tz ft <7>/j ft Sttf Lfc El 

[0 0 6 0] WIS fH 1 9 Sr#fiSi"5 h H S D P ATjxt 
Sr^Si" 5 fc ft ^#ffi%a*Jf P T -Y 'DPCCH- 
1' UMAC'^ty y^f(MAC Signaling In 
dication)£te^t~5fcfc£>:7>r — ^ KSriSiOLfc 0 - 
20 , IK 1 2 £r#J& LTlftK L^HI;Jr[p]T^MA C 

est^ 0 Mia 'DPccH-r offflMMft 

mjfB 'dpcch-2' <D^-mvsmfam : ? j r*si' 
amp* #r±i/^ y ^t/e:*4#j«nflf*©rt» 
30 [0061] 120 tt*isM^njEjgii^oi:, mjj 

[r] 5riS C "CM A C is ifT ] J > if SrfSSH" § fc ft ^ ^Tfg * 
fill ^ * fefc*Lfcl2T*fc5 0 

[0062] mriaia 2 0 zmm-tz t , mmm 1 9 -cji 

7F LfcMA C v^f- y yifm^'^M CTMA C v/^-f 

y y ^co#to ^ »f l * < , mac if-r y > ^siJWit 

aSrea|-?"5 'DPCCH-2' S tl5 K£ 

-T'ft31Stfc«, ^3/ M7-^±^SfSST--¥:C0=i- K 
OSft ^tb5S^<7)^:^ SCS^^TMACv^^t 

40 ^SJffiUff fg^Jg^fi, mm 1 9 "CCD MA c i/i?T y y 

[ 0 0 6 3] ±3*UfcMAC v : ^^y > MA 
C~h s i(OHARQK^iI^ vir-v^^y-^ 

[0 0 6 4] H2 lf4HARQ(R|»!/|gjB*S;dSttfflS 
tl 5 S-g"^ ACK/NACK CO^Jgff ^-^-c y - ^^fe 
Lfc«^S:^L^gI^fe^ 0 M/ifflHARQMo 

50 ^ p y 2 IZM L T ig* fo] T A C K / N A C K <D SSSffi 
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ACKfliB«-^{-sfi§ixs 0 r^a-^t^s/ hy-^ 

fu!Bfffc?ix-^yn y ^"C&5 'e' £' a ' WfffiS 
TmffSU E II t> 5 — <3oSe3l4rS*"f 5NAC Kfitfg 

h a r q Lfcss j: 9 3: 5 5 

[0 0 6 5] 0 2 2tt*»W^JSjgtBt-J:5ra»!/l^ 

m H A R Q NACKX7-«4L , 

K*(Sfgfll)^MAC-h s^v'^y ^SrilCT^ 

y^SrlUTNACKiB^ yt-^fi^SixSft 
p]-(7)x " * ^ Py* B £l±(D N A C K#J1^ y 

[0 0 6 6] 

£\ MAC-h s WzW£fofc&&i-&&W&hZUffl 

^JiteHA R Q_b(5DA C K/N A C KfllSMS^iS 

r«s>MAc-h s ±coy*y h s>5 0 
y^t^S J: 5 l-t5- tl-i 9, hsdpaOT 

MA C H S D P AM^$ St 5 f: MAC 

-h sliSMtfilL, MAC-h sftlf^MAC 
fflflE»fi6£Jl^^HAR Q«t£^MJW^»TLT\ UtifE 
co^iSr^feT-jKW^^^y s/ir—^X&jftS 

[0ig<ofW¥ftIftBjn 

[0 1 ] H S D P AM4-ffiffif 5If ft t^l 
«8gy^ x A Tor- * i^/Sit SrlK^ft (-^ L T 40 

[EI 2 ] W^fiJ^fi^iiftv^T 1 A<^ffl#W*« 

[13] HSDPA^if^f^ S*T?0«*SU 
7n h^/HftiS 1 ^, MACPWJfcoii#;W^«-g$r^Lfc 

[0 4] gS^lTl^MAC-c/s hfe b S^ii 
S ft ft « it * ^ L fc 0 fc 5 o 

[g| 5 1 g|3^LTV^5MAC-h s fe L S<7>iI^#J 
ft«ift£^Lfcl2"T*foS 0 50 
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[0 6 ] H S D P ASr$8l1-5»'&IH-CC0B*5i]7 p n 
b = /u mm * , MAC « A o ii ft W ft £ ^ 1 3t in -c 

[0 7] El 6 T^ITV^MAC- c/s h|5gJfcOiI 

[0 8] 0 6 ^LTt^MAC-h sPli^ItW 
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1 Title of Invention 

2 Claims 

1. A signaling method between a MAC (Medium Access Control) 
layer entity of a transmission apparatus and a MAC layer entity of a reception 
apparatus in a packet communication system including the transmission 
apparatus and the reception apparatus, comprising the steps of: 

upon receiving a signaling request, transmitting by the MAC layer entity 
of trie transmission apparatus a MAC signaling message including control 
information and a signaling indication indicating transmission of the control 
information; and 

determining by the MAC layer entity of the reception apparatus whether 
the MAC signaling message includes the signaling indication, and receiving the 
control information included in the MAC signaling message if the MAC 
signaling message includes the signaling indication. 

2. The signaling method of claim 1 7 wherein the signaling 
indication and the control information are transmitted over different dedicated 
physical control channels, and the control information is transmitted over the 
same dedicated physical control channel as signaling type information for 
distinguishing the MAC signaling message. 

3. The signaling method of claim 1, wherein the MAC signaling 
message comprises the control information and a header containing the signaling 
indication. 

4. The signaling method of claim 3 7 wherein the control 
information includes signaling type information for distinguishing the MAC 
signaling message. 

5. A method for performing signaling to a MAC (Medium Access 
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Control) layer entity of a reception apparatus by a MAC layer entity of a 
transmission apparatus under the control of a radio link control (RLC) entity in a 
packet communication system including the transmission apparatus and the 
reception apparatus, comprising the steps of: 

upon receiving a signaling transport block from the PLC entity 
generating a MAC signaling message including the signaling transport block and 
a signaling indication indicating transmission of the signaling transport block; 

scheduling transmission time points of the MAC signaling message; and 
transmitting the MAC signaling message to the MAC layer entity of the 
reception apparatus at the corresponding scheduled transmission time points. 

6. The method of claim 5, wherein a priority is given to the MAC 
signaling message while transmission time points of the MAC signaling message 
is scheduled rather than a MAC data message. 

7. The method of claim 5, wherein the signaling indication and the 
signaling transport block are transmitted over different dedicated physical control 
channels, and the signaling transport block is transmitted over the same dedicated 
physical control channel as signaling type information for distinguishing the 
MAC signaling message. 

8. The method of claim 5, wherein the MAC signaling message 
comprises the signaling transport block and a header containing the signaling 
indication. 

9. The method of claim 8, wherein the signaling transport block 
includes signaling type information for distinguishing the MAC signaling 
message. 
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A method for performing signaling to a MAC (Medium Access 
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Control) layer entity of a transmission apparatus by a MAC layer entity of a 
reception apparatus in a packet communication system including the transmission 
apparatus and the reception apparatus, comprising the steps of: 

receiving a MAC message transmitted from the MAC layer entity of the 
transmission apparatus and determining whether the MAC message includes a 
signaling indication indicating transmission of control information; and 

determining the control information included in the MAC message if the 
MAC message includes the signaling indication. 

11. The method of claim 10, wherein the signaling indication and the 
control information are transmitted over different dedicated physical control 
channels, and the signaling transport block is transmitted over the same dedicated 
physical control channel as signaling type information for distinguishing a MAC 
signaling message. 

12. The method of claim 10, wherein the MAC message comprises 
the control information and a header containing the signaling indication. 

13. The method of claim 12, wherein the control information 
includes signaling type information for distinguishing a MAC signaling message. 
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PRIORITY 

This application claims priority to an application entitled "Signaling 
Method Between MAC Entities in a Packet Communication System" filed in the 
Korean Industrial Property Office on August 24, 2001 and assigned Serial No. 
2001-52613, the contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to a signaling method between 
peer-to-peer MAC-hs layers for HSDPA (High Speed Downlink Packet Access) 
in a CDMA (Code Division Multiple Access) communication system, and in 
particular, to a method for intermittently exchanging control information between 
MAC-hs entities on a Node B and a UE (User Equipment). 

2, Description of the Related Art 

In genera!, HSDPA (High Speed Downlink Packet Access) refers to HS~ 
DSCH (High Speed-Downlink Shared Channel) for supporting high-speed 
downlink packet transmission and control channels related thereto in a CDMA 
communication system, and an apparatus, method and system therefor. In a 
CDMA communication system employing the HSDPA, the following three new 
techniques have been introduced in order to support the high-speed packet 
transmission. 

First, AMCS (Adaptive Modulation and Coding Scheme) will be 
described. The AMCS adaptively determines a modulation technique and a 
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coding technique of a data channel according to a channel condition between a 
cell and a user, thus increasing the overall utilization efficiency of the cell. A 
combination of the modulation technique and the coding technique is called 
"MCS (Modulation Coding Scheme)/' and the MCS has a level of 1 to n. The 
AMCS adaptively determines a level of the MCS according to a channel 
condition of a user and a cell, thereby increasing the entire utilization efficiency. 

Next, a description will be made of HARQ (Hybrid Automatic 
Retransmission Request), especially N-channel SAW HARO (Stop and Wait 
Hybrid Automatic Retransmission Request). In the conventional ARQ, an ACK 
(acknowledgment) signal and a retransmitted packet are exchanged between a 
UE and a RNC (Radio Network Controller). However, in the HSDPA, an ACK 
and a retransmitted packet are exchanged between MAC (Medium Access 
Control) layers of a UE and a Node B. In addition, N logical channels are 
constructed to transmit a plurality of packets even in a state where ACK is not 
received. More specifically, in the existing SAW ARQ, a next packet cannot be 
transmitted before ACK for a previous packet is received. Therefore, it is 
necessary to await ACK y although it is possible to transmit a packet. However, in 
the N-channel SAW HARQ, a plurality of packets can be continuously 
transmitted on N number of channel even before ACK is received on a channel, 
thus increasing channel utilization efficiency. That is, if N logical channels are 
established between a UE and a Node B, and those logical channels can be 
identified by their channel numbers or their transmission time, the UE can 
determine a channel to which a packet received at a certain point belongs, and 
rearrange received packets in the right reception order. 

Finally, FCS (Fast Cell Selection) will he described. The FCS allows an 
HSDPA UE (a UE employing the HSDPA) in a soft handover region to receive 
packets from only a cell in the best channel condition, thus reducing the overall 
interference. If another cell exhibits the best channel condition, the UE receives 
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packets from the cell over an HS-DSCH, thus to minimize a transmission 
interruption time. 

The HARQ technique newly proposed for the HSDPA service will be 
described in detail herein below. 

A plurality of N-cbannel SAW HARQ protocol techniques have been 
proposed for the HSDPA, and those techniques can be classified into the 
following three techniques according to control information and their data 
transmission techniques in uplink/downlink. A first technique is a 
synchronous/synchronous transmission technique in which data retransmission 
over a downlink is synchronized to a channel over which original data was 
transmitted, and ACK/NACK transmission over an uplink is also synchronized 
with an HARQ channel. A second technique is an asynchronous/synchronous 
transmission technique, in which retransmission over a downlink is not restricted 
to a channel over which original data was transmitted, but is performed 
alternately asynchronously on different channels. A third technique is an 
asynchronous/asynchronous transmission technique, in which even ACK/NACK 
transmission over a downlink is not synchronized to a channel over which 
original data was transmitted. 

FIG. 1 illustrates synchronous transmission by a Node B and 
synchronous/synchronous transmission by a UE for an HSDPA service. It is 
assumed in FIG. 1 that four (N) channels are used for transmission. 

Referring to FIG. 1, a data block 101 received from an upper layer of a 
network (or a Node B, herein the terms "network" and "Node B" are used in the 
same meaning) is stored in a queue 102. The data block 101 stored in the queue 
102 is provided to a channel sequencer (or distributor) 103, where the provided 
data block is distributed to transmitters 104, 105, 106 and 107 associated with the 
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respective channels. The transmitters 104, 105, 106 and 107 sequentially transmit 
data blocks distributed by the channel distributor 103, and the transmitted data 
blocks are received at corresponding receivers 111, 113, 115 and 117 through a 
data channel 108, The data blocks received at the receivers 111, 113, 115 and 117 
are provided to first to fourth retransmission decoders (or HARQ decoders) 112, 
114, 116 and 118, respectively. The data blocks are analyzed by the 
corresponding HARQ decoders 112, 114, 116 and 118, and then transmitted to an 
upper layer of a UE. 

While the data blocks are transmitted, corresponding signaling 
information is transmitted over a control channel. ACK/NACK information for 
the transmitted data blocks is transmitted from a UE to a network over a 
feedback channel. FTG. 1 is a diagram for explaining this concept, but an actual 
system may have a different structure. For example, though a plurality of the 
transmitters 104 to 107 and the receivers 111 to 117 are used in FIG. 1, one 
transmitter and one receiver can be used to transmit and receive a plurality of 
data blocks on a time division basis. In addition, although the data channel 108 is 
provided between the transmission side and the reception side, the transmission 
side has a memory buffer for the N HARQ channels. The reception side also has 
a combining memory for the N HARQ channels, and a buffer for gathering 
restored message sequences by a specified numbei and transmitting it to an upper 
layer. 

The synchronous/synchronous transmission technique, a retransmission 
technique depending on a time relationship between data transmission over a 
downlink and ACK/NACK reception for the transmitted data, does not require 
sequence numbers. Therefore, in the downlink, a New/Continue (N/C) flag with 
a minimum of 1 bit transmitted over a control channel is needed to distinguish 
whether a transmitted data block is a new transmitted block or a retransmitted 
block, and ACK/NACK information on a feedback channel can also be 



(24) 2 003-179974 

transmitted with a minimum of 1 bit. This is because it is possible to distinguish 
data and ACK/NACK of each channel by time through synchronous transmission. 

The asynchronous/synchronous transmission technique is similar in 
operation to the synchronous/synchronous transmission technique. However, 
since retransmission of a data block is allowed even for channels other than the 
channel over which the original data was transmitted, a downlink control channel 
further needs a channel processor number in addition to the 1-bit N/C flag. In the 
asynchronous/synchronous transmission technique, ACK/NACK information on 
a feedback channel is transmitted with a minimum of 1 bit, like in the 
synchronous/synchronous transmission technique. 

The asynchronous/asynchronous transmission technique a channel 
processor number is needed in addition to the 1-bit N/C flag during transmission, 
and should transmit ACK/NACK information on a feedback channel with a 
sequence number for a downlink data block. This technique increases a signaling 
load, but has a relaxed restriction on transmission timing and a strong resistance 
to a possible error. 

The above-described operation of the MAC layer for HSDPA employing 
the HARQ is a concept that has not been introduced in the existing mobile 
communication system, and the retransmission- related operation is performed in 
an RLC (Radio Link Control) layer. 

FIG. 2 illustrates a multi-layered protocol structure in a W-CDMA 
(Wideband CDMA) communication system. In a mobile communication system, 
an RNC (Radio Network Controller) except a core network (or MSC (Mobile 
Switching Center)) is comprised of an RRC (Radio Resource Control) layer for 
controlling each element of a radio access network, an RLC (Radio Link Control) 
layer for managing a data packet received from an upper layer in a proper size, an 
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MAC (Medium Access Control) layer for distributing/combining unit data blocks 
with a specified size into transport channels, and a physical layer (or Layer 1 
(LI)) 230 for transmitting actual data blocks over a radio channel. The RRC 
layer belongs to Layer 3 (L3), and the RLC layer 210 belongs to Layer 2 (L2). 

Signaling between a network and a UE is chiefly performed in the RRC 
and RLC entities. The RRC is designed to transmit a message procedure and 
control information for system information, RRC connection, and radio channel 
setup and reconfiguration. The RLC entity is designed to transmit a size of a 
window and ACK signaling of received data to control transmission and 
retransmission of data. However, the MAC entity has information for identifying 
a UE Id (Identification) and an upper layer logical channel in a header, but does 
not have a signaling message procedure between the network and the UE, 

Since the W-CDMA communication system employing the HSDPA 
needs an HARQ function for the MAC layer in addition to an HARQ function for 
the RLC layer, its protocol structure should be modified correspondingly. 
Conventionally, the MAC entity is included in the RNC 7 so that the RLC and 
RRC entities are both installed in the RNC However, in the HSDPA, a MAC-hs 
(MAC-high speed) entity is installed in a Node B transmission apparatus. The 
structural modification and the MAC entities will be separately described for a 
UE and a Node B (or network). 

FIG. 3 illustrates a MAC structure of a UE. Referring to FIG. 3, MAC-d 
330, a MAC entity for dedicated channels, performs a MAC function on 
dedicated logical channels such as a dedicated control channel (DCCH) and a 
dedicated traffic channel (DTCH). The dedicated logical channels, when they are 
mapped to a dedicated transport channel, are connected to a dedicated channel 
(DCH). When the dedicated logical channels are mapped to a common channel, 
data is transmitted to or received from MAC-c/sh 320 through a connection line 
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to the MAC«d 330 and the MAC-c/sh 320. The MAC-c/sh 320, a MAC entity for 
common channels, exchanges data on common logical channels such as PCCH 
(Paging Control Channel), BCCH (Broadcast Control Channel), CCCH 
(Common Control Channel), CTCH (Common Traffic Channel) and SHCCH 
(Shared Control Channel) and exchange data with the MAC-d 330, with common 
transport channels such as PCH (Paging Channel), FACH (Forward Access 
Channel), RACH (Random Access Channel), CPCH (Common Packet Channel), 
USCH (Uplink Shared Channel) and DSCB (Downlink Shared Channel). Those 
entities receive a control command from the RRC entity through a control line 
shown in FIG. 2, and transmit a state report to the RRC1 Such control information 
is achieved through MAC control. 

The existing structure is comprised of only the MAC-d (MAC-dedicated) 
entity 330 for dedicated channels and the MAC-c/sh (M AC-common/sh ared ) 
entity 320 for common (or shared) channels. However, as the existing structure 
adopts the HSDPA technique, it additionally introduces a MAC-hs (MAC-high 
speed) entity 310, thus providing a MAC function supporting HS-DSCH (High 
Speed-Downlink Shared Channel). The MAC-hs 310 is designed to he controlled 
by the RRC through MAC control. A message received from a Node B is 
restored into data through signal processing in a physical layer, and received at 
the MAC-hs entity 310 through an HS-DSCH transmission channel. 

FIG. 4 illustrates a detailed structure of the MAC-c/sh. The MAC-c/sh 
will be described in more detail with reference to FIG. 4. The MAC-c/sh includes 
an 'add/read TJE Id' part for adding/reading TJE Id (Identification) to/from data 
exchanged with the MAC-d, a L Scheduling/Priority Handing' part for 
transmission of transport channels such as RACH and CPCH, a £ TF selection* 
part for selecting the type of a Transport Format (TF), and an 'ACS (Access 
Service Class) selection' pari. In addition, the MAC-c/sh includes a TCTF MUX 
(Target Channel Type Field Multiplexing)* part for attaching a header field for 
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identifying common logical channels to data and multiplexing the header- 
attached data to respective transport channels, and a 'TFC selection 7 part for 
selecting TFC (Transport Format Combination) during the transmission of a 
transport channel USCR As the HSDPA technique js introduced, the existing 
structure has a new connection to MAC-hs, while maintaining a function of the 
existing MAC-c/sh. 

FIG. 5 illustrates a detailed structure of a MAC-hs layer newly defined as 
the HSDPA technique is introduced. The MAC-hs will be described in more 
detail with reference to FIG. 5. The MAC-hs performs an HARO protocol 
function as a major HARQ function on an HS-DSCH channel. That is, the MAC- 
hs checks an error of a data block received from a radio channel, and performs 
generation and transmission of an ACK/NACK message to the MAC-c/sh. This 
entity has "Associated Uplink/Downlink Signaling' radio control channels in 
order to frequently exchange HSDPA control information with UTRAN (UMTS 
(Universal Mobile Telecommunications System) Terrestrial Radio Access 
Network). This entity is controlled by the RRC 

FIG. 6 illustrates a MAC structure of a network. Referring to FIG. 6, 
MAC-d is designed to exchange data on dedicated logical channels DTCH and 
DCCH with a dedicated channel DCH and MAC-c/sb, like the MAC-d of the UE. 
However, the UTRAN includes a plurality of MAC-d ? s uniquely associated with 
the UEs 7 and the MAC-d's are connected to MAC-c/sh. The MAC-c/sh is also 
similar to that of the UE. These entities are all controlled by the RRC through 
MAC control. 

As the HSDPA technique is introduced, the existing MAC structure 
includes a MAC-hs entity. The MAC-hs is designed to be arranged not in a radio 
network controller (RNC) but in a Node B. Therefore, data from an upper layer is 
transmitted through an interface lub between an RNC and a Node B, and a 
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control message for the MAC-hs is also transmitted through the interface lub. 
The MAC~hs entity schedules transmission data, and is connected to a 
transmission channel IIS-DSCH 

FIG. 7 illustrates a function of the existing MAC-c/sh. Referring to FIG. 
7, the MAC-c/sh includes a 'Flow Control MAC-c/sh/M AC-d ' function block for 
data exchange with the MAC-d, and a 'TCTF MUX/UE Id MUX 7 function block 
for identification between common logical channels PCCH, BCCH ? SHCCH, 
CCCH, CTCH and dedicated logical channels from the MAC-d, and for UE 
identification. Further, the MAC-o/sh includes a 'Scheduling/Priority 
Handling/Denrax 5 function block for common transport channels, and a 'TFC 
selection' function block for selecting TFC (Transport Format Combination) 
during data transmission over the common transport channels. When transmitting 
data over a transmission channel DSCH, the MAC-c/sh additionally includes a 
'DL: code allocation 5 function block that allocates a code used for a downlink 
DSCH. As the HSDPA function is additionally introduced, the Flow Control 
function block is added to a route for transmitting data blocks to the MAC-hs 

FIG. 8 illustrates a function ot the MAC-hs entity in more detail 
Referring to FIG. 8, the MAC-hs entity has a function of processing data blocks 
on an HS-DSCH channel, and management on physical channel resources for 
HSDPA data is also processed by this entity. Data received at the MAC-hs from 
the MAC-c/sh of FIG. 7 is transmitted to a transmission channel HS-DSCH 
through a Flow Control function block for controlling a flow of the received data, 
an HARQ protocol function block for processing an HARQ-related protocol, a 
Scheduling/Priority Handling function block for determining a transmission point 
of data obtained by processing the received data according to the HARQ protocol, 
and a TFC selection function block. Unlike the MAC-d and the MAC-q/sh, the 
MAC-hs entity is arranged in a Node B, and directly connected to a physical 
layer Therefore, the MAC-hs has 'Associated Uplink/Downlink Signaling' radio 
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control channels in order to frequently exchange HSDP A- related control 
Information with a UE through the physical layer. 

Using the above-described entities, a control message needed to service 
high-speed packet data is generated and transmitted by RLC arranged in the 
Node B or the UE. Then, RLC of a reception side analyzes the control message 
and performs necessary operations according to the result of the analysis. A high- 
speed packet data service requires a short transmission unit and a rapid response. 
However, communication hetween RLC arranged in the RNC and RLC arranged 
in the UE has a long time delay, because the communication is performed 
through the RNC and the Node B. In addition, the HARO technique is used for 
the high-speed packet data service. In this case, if it is necessary to reset a buffer 
memory for the HARQ, communication between MAC-hs of a transmission side 
and MAC-hs of a reception side must be performed. Therefore, the present 
invention provides a technique for enabling a message exchange between MAC- 
hs layers of a Node B and a UE. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to provide a signaling 
method between MAC-hs entities of a network and a UE in a packet 
communication system employing an HSDPA technique. 

It is another object of the present invention to provide a method for 
coping with a signaling message error on N-channel SAW HARQ by introducing 
MAC-hs signaling in a packet communication system, 

It is further another object of the present invention to provide a message 
transmission method for resetting MAC-hs as an RLC layer is reset, by 
introducing MAC-hs signaling in a packet communication system. 
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According to a first aspect of the present invention, there is provided a 
signaling method between a MAC layer entity of a transmission apparatus and a 
MAC layer entity of a reception apparatus in a packet communication system 
including the transmission apparatus and the reception apparatus. The method 
comprises the steps of: upon receiving a signaling request, transmitting a MAC 
signaling message including control information and a signaling indication 
indicating transmission of the control information by the MAC layer entity of the 
transmission apparatus; and determining by the MAC layer entity of the 
reception apparatus whether the MAC signaling message includes the signaling 
indication, and receiving the control information included in the MAC signaling 
message, if the MAC signaling message includes the signaling indication. 

According to a second aspect of the present invention, there is provided a 
method for performing signaling to a MAC layer entity of a reception apparatus 
by a MAC layer entity of a transmission apparatus under the control of an RLC 
entity in a packet communication system including the transmission apparatus 
and the reception apparatus. The method comprises the steps of: if a signaling 
transport block is provided from the RLC entity, generating a MAC signaling 
message including the signaling transport block and a signaling indication 
indicating transmission of the signaling transport block; if a data transport block 
is provided from the RLC entity, generating a MAC data message including the 
data transport block; scheduling transmission time points of the MAC signaling 
message and the MAC data message, and transmitting the MAC signaling 
message and the MAC data message to the MAC layer entity of the reception 
apparatus at the corresponding scheduled transmission time points. 

According to a third aspect of the present invention, there is provided a 
method for performing signaling to a MAC layer entity of a transmission 
apparatus by a MAC layer entity of a reception apparatus in a packet 
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communication system including the transmission apparatus and the reception 
apparatus. The method comprises receiving a MAC signaling message 
transmitted from the MAC layer entity of the transmission apparatus and 
determining whether the MAC signaling message includes a signaling indication 
indicating transmission of control information; and receiving control information 
included in the MAC signaling message, if the MAC signaling message includes 
the signaling indication. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present 
invention will become more apparent from the following detailed description 
when taken in conjunction with the accompanying drawings in which: 

FIG. 1 illustrates data transmission/reception in a general CDMA 
communication system employing HSDPA; 

FIG. 2 illustrates a general multi-layered protocol structure in a CDMA 
communication system; 

FIG, 3 illustrates a general structure of a MAC layer in the multi-layered 
protocol structure of a UE supporting the HSDPA; 

FIG. 4 illustrates a detailed structure of the MAC~c/sh layer shown in 

FIG. 3; 

FIG. 5 illustrates a detailed structure of the MAC-hs layer shown in FIG. 

3; 

FIG. 6 illustrates a general structure of a MAC layer in the multi-layered 
protocol structure of a network supporting the HSDPA; 

FIG. 7 illustrates a detailed structure of the M AC-c/sh layer shown in 

FIG. 6; 

FIG. 8 illustrates a detailed structure of the MAC-hs layer shown in FIG. 

6; 

FIG. 9 illustrates an exchange of MAC signaling information between 
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MAC-hs entities in a CDMA communication system supporting the BSDPA 
according to an embodiment of the present invention; 

FIG. 10 illustrates a format of MAC PDU (Protocol Data Unit) in an 
existing CDMA communication system not supporting the HSDPA; 

FIG. 11 illustrates a format of MAC PDU in a CDMA communication 
system supporting the HSDPA according to an embodiment of the present 
invention; 

FIG. 12 illustrates an example of a format of the MAC payload shown in 
FIG. 11; 

FIG. 13 illustrates a method of transmitting a MAC signaling transport 
block over a downlink HS-DSCH channel along with a general data transport 
block according to an embodiment of the present invention; 

FIG. 14A illustrates a procedure for receiving and processing data or a 
MAC signaling request from RLC by MAC-hs of a Node B according to an 
embodiment of the present invention; 

FIG. 14B illustrates a procedure for detecting the necessity for signaling 
transmission by MAC-hs and performing MAC signaling transmission according 
to an embodiment of the present invention; 

FIG, 15 is a signal flow diagram illustrating a procedure for exchanging 
reset information between MAC-hs layers in a CDMA communication system 
supporting the HSDPA; 

FIG. 16 is a signal flow diagram illustrating a procedure for receiving a 
MAC signaling transport block by a UE in a CDMA communication system 
supporting the HSDPA according to an embodiment of the present invention; 

FIG. 17 illustrates a general structure of an uplink dedicated physical 
channel in a CDMA communication system; 

FIG. 18 illustrates a general structure of an uplink dedicated physical 
channel in a CDMA communication system supporting the HSDAP; 

FIG. 19 illustrates a structure of a structure of an uplink dedicated 
physical channel in a CDMA communication system supporting the HSDPA 
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according to an embodiment of the present invention; 

FIG. 20 illustrates another structure of an uplink dedicated physical 
channel in a CDMA communication system supporting the HSDPA according to 
an embodiment of the present invention; 

FIG. 21 illustrates an error occurring in an ACK/NACK signal when the 
synchronous/synchronous HARQ is used in a CDMA communication system 
supporting the HSDPA; and 

FIG. 22 illustrates a method for correcting an error through signaling by 
MAC~hs of a UE when a NACK error occurs in the synchronous/synchronous 
HARQ according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment of the present invention will be described herein 
below with reference to the accompanying drawings. In the following description, 
well-known functions or constructions are not described in detail since they 
would obscure the invention in unnecessary detail. 

The present invention provides an apparatus and method for generating 
signaling information by a MAC-hs entity of a transmission side and transmitting 
a data block with the signaling on the MAC-hs along with a signaling indication 
bit inserted in a MAC header. Further, the present invention provides an 
apparatus and method for receiving a data block with signaling on a MAC-hs 
entity at a reception side and recognizing the received data block. 

FIG. 9 illustrates an exchange of MAC signaling information between 
MAC-hs entities according to an embodiment of the present invention. In general, 
a MAC layer attaches a MAC header to a data block (or RLC PDU (Protocol 
Data Unit)) transmitted from an RLC layer, thus to generate a transport block. 
FIG. 10 illustrates a format of MAC PDU in an existing CDMA system not 
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employing the HSDPA. The MAC PDU is comprised of a MAC header and a 
payload. The MAC header is comprised of TCTF (Target Channel Type Field), 
UE-Id type, UE-Id, and C/T. TCTF is a field for distinguishing the type of a 
logical channel, and UE-ld type and UE-Id indicate the identification type and 
identification of a UE, respectively. Finally, C/T is an indication for 
distinguishing a logical channel in the same transport channel. 

FIG. 1 1 illustrates a MAC format with MAC signaling according to an 
embodiment of the present invention. As illustrated in FIG. 11, a MAC header 
according to an embodiment of tie present invention has a MAC signaling 
indication field in addition to the existing header information. For example, in 
the case where the indication field is comprised of one bit, if the indication bit is 
6 0\ it indicates a conventional MAC PDU. However, if the indication hit is c l% 
MAC SDU (Service Data Unit) is comprised of only control information for 
MAC signaling. The MAC signaling indication field may be located at various 
positions the MAC header, the position of the indication field is not restricted. 

FIG. 12 illustrates a format of a MAC payload, or MAC SDU of MAC 
signaling control information according to an embodiment of the present 
invention. Referring to FIG. 12, the MAC SDU includes a Signaling Type field 
for distinguishing the type of a signaling message on MAC-hs, and a Signaling 
Contents field containing control information of the corresponding message. 
Further, the MAC SDU includes padding bits for padding the data block. 

The present invention provides a direct signaling scheme from one 
MAC-hs entity to another MAC-hs entity. A downlink and an uplink use 
different physical channels. Therefore, a description of the signaling method will 
be separately made for the downlink and the uplink. 

First, in the case of downlink, a MAC signaling data block can be 
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transmitted over an HS-DSCH channel. This will be described with reference to 
FIG. 13. 

FIG. 13 illustrates a method of transmitting a MAC signaling transport 
block over a downlink HS-DSCH channel along with a general data transport 
block. An HS-DSCH channel transmits a plurality of UE data blocks for a unit 
TTT (Transmission Time Interval) on a time division basis. Alternatively, a 
plurality of UE data blocks in one TTT can be segmented into unit codes before 
being transmitted. A header is attached by MAC-hs to the data block transmitted 
to the MAC-hs after being segmented by an RLC entity, thus generating a data 
transport block. The UE data transport blocks are allocated to a plurality of codes 
in TTI by a scheduling function performed by the MAC-hs, before being 
transmitted. If signaling on the MAC-hs is requested, a signaling transport block 
is generated in the structure of FIG. 11. The generated signaling transport block 
is transmitted over HS-DSCH along with a data transport block of a signaling- 
requested UE. 

FIG. 14 A illustrates a procedure for receiving and processing data or a 
MAC signaling request from RLC by a Node B according to an embodiment of 
the present invention. Referring to FIG. 14A, a MAC-hs entity receives a data 
transport block (or RLC PDU) from RLC in step 1407. The MAC-hs attaches a 
MAC header to the received RLC PDU in step 1409. Meanwhile, the MAC hs 
receives a MAC signaling indication signal indicating a MAC signaling request 
from the RLC in step 1401, Upon receiving the MAC signaling request, the 
MAC-hs proceeds to step 1403 where it generates a MAC signaling transport 
block, or MAC signaling message for MAC signaling information. Thereafter, in 
step 1405, the MAC-hs attaches a MAC header with an indication bit indicating 
MAC signaling to the MAC signaling message. The MAC header attached in 
step 1405, being a header indicating signaling, should be distinguished from the 
MAC header attached in step 1409. In step 1411, the MAC-hs schedules a time 
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point where the RLC PDU or the MAC signaling message with the MAC header, 
or the RLC PDU and the MAC signaling message are to he transmitted. Here, the 
MAC signaling message can have a priority over the RLC PDU> a data block. If a 
transmission point is determined by the scheduling, the MAC-hs proceeds to step 
1413, where it transmits the RLC PDU or the MAC signaling message to a UE 
for each TTI (or per TTJ). 

So far, the procedure for receiving a signal from RLC by MAC-hs and 
transmitting the received signal to a UE has been described with reference to FIG. 
14A. Next, a procedure for detecting the necessity for signaling transmission by 
MAC-hs and performing MAC signaling transmission according to an 
embodiment of the present invention will be described with reference to FIG. 
14B. 

Referring to FIG. 14B, if it is determined from a MAC-hs level that 
MAC-hs signaling is needed, a MAC-hs entity determines MAC signaling to a 
counterpart MAC-hs in step 1420. After determining the MAC signaling, the 
MAC-hs proceeds to step 1422, where it generates a MAC signaling transport 
block for MAC signaling information. In step 1424, the MAC-hs sets a MAC 
signaling indication in a MAC header to indicate signaling, and attaches the 
MAC header to the MAC signaling transport block. In step 1426, the MAC-hs 
receives a data block (or RLC PDU) from RLC In step 1428, the MAC-hs 
attaches a general MAC header of FIG. 10 to the data block or RLC PUD 
received from the RLC. In step 1430, the MAC-hs schedules the header-attached 
data block and/or MAC signaling transport block. In step 1432, the MAC-hs 
transmits the data block or the MAC signaling transport block to a UE at the 
scheduled time point for each TTI. 

The procedures of FIGs. 14A and 14 B can be variously used when one 
MAC-hs is required to transmit a signaling message to its counterpart MAC-hs. 
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Herein, a procedure for exchanging reset information between MAC-hs entities 
will be described with reference to FIG. 15. 

First, a description will be made of a reset process in a MAC-hs layer 
added as the HSDPA technique is used in an embodiment of the present invention. 
A conventional RLC reset process is defined to cope with a protocol error in a 
W-CDMA communication system not employing the HSDPA. However, the 
conventional RLC reset process causes unnecessary data transmission in a MAC 
layer due to the use of the HSDPA technique. When the HSDPA is used, a new 
MAC layer, i.e., a MAC-hs layer for supporting the HSDPA is required, and as 
the MAC-hs layer performs an HARQ function, a Node B must perform a 
buffering function in order to transmit and retransmit data blocks. Therefore, a 
data block transmitted from RLC is buffered (temporarily stored) in the MAC-hs 
layer before being transmitted over a radio channel. At this point, if an RLC reset 
process is performed due to a protocol error occurring on ihe RLC ? the data block 
buffered in the MAC-hs layer before the RLC reset process is transmitted to a 
counterpart MAC-hs layer over a physical layer. However, when the counter part 
MAC-hs layer, i.e., the MAC-hs layer of the reception side receives the data 
block, the data block is discarded in an RLC layer of the reception side according 
to the RLC reset process. Therefore, when the RLC reset process is performed, 
the data block transmission by the MAC-hs layer is an unnecessary transmission. 
Further, the data block is buffered until the RLC reset process is ended, causing 
unnecessary use of a memory. In addition, the MAC-hs layer of the reception 
side should also reset retransmission information. This is because when data 
blocks or data packets received from the UTRAN includes a data block from 
which an error is detected in the MAC-hs layer, the MAC-hs must temporarily 
perform buffering for retransmission on the defective data block. As a result, a 
memory on the MAC-hs layer of the reception side is unnecessarily used, and the 
defective data block is also unnecessarily transmitted to an upper layer, or the 
RLC layer of the reception side. 
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FIG. 15 is a signal flow diagram illustrating a procedure for exchanging 
reset information between MAC-hs layers based on the MAC reset process. If 
MAC-hs of the transmission side is reset as RLC of tbe transmission side is reset, 
all data blocks stored in the MAOhs of the transmission side are discarded. 
Accordingly, the corresponding data blocks stared in the MAC-hs of the 
transmission side and MAC-hs of the reception side are unnecessary, so they 
must be discarded. Therefore, the MAC-hs of the reception side should also be 
reset, as the MAC-hs of the transmission side is reset. To this end, in FIG. 15, 
MAC-hs 1500 of the transmission side transmits reset information RLC RESET 
Indication 1511 indicating that the MAC-hs 1500 of the transmission side is reset, 
to MAC-hs 1550 of the reception side. Upon receiving the reset information, the 
MAC-hs 1550 of the reception side discards the corresponding data blocks stored 
in its internal memory, and then, is reset Here, for a message indicating the reset 
information transmitted from tbe MAC-hs 1500 of the transmission side to the 
MAC-hs 1550 of the reception side, a MAC-hs signaling message between the 
MAC-hs layers is used. 

FIG. 16 illustrates a procedure for receiving a MAC signaling transport 
block transmitted by MAC-hs in a radio network by a UE according to an 
embodiment of the present invention. Referring to FIG. 16 > upon receiving a data 
block transmitted by MAC-hs of a network in step 1601, MAC-hs of a UE 
proceeds to step 1602 where it checks a MAC header included in the received 
data block. Thereafter, the MAC-hs determines in step 1603 whether each data 
transport block is data or signaling information, based on the result of the check. 
If the data block is signaling information, the MAC-hs proceeds to step 1604 
where it removes a MAC header from the signaling information. Thereafter, in 
step 1605, the MAC-hs performs the MAC header- removed signaling 
information, i.e., an order of the control information. 
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However, if the data block is data information, the MAC-hs removes a 
MAC-header from the data information in step 1606, and then proceeds to step 
1607. Irs step 1607, the MAC-hs transmits the MAC header-removed data 
information. The MAC header-removed data information is MAC SDU, and the 
MAC SDU is transmitted to an upper RLC entity by the MAC-hs. 

Hitherto, the MAC signaling transmission method for the downlink has 
been described. Next, a MAC signaling transmission method for an uplink will 
be described. The MAC signaling transmission for the uplink can be performed 
using an additional dedicated physical control channel (DPCCH) in response to a 
MAC si gnaling request. 

FIG. 17 illustrates a structure of a general uplink dedicated physical 
channel (DPCH). Referring to FIG. 17> one radio frame with a period T^lOms is 
comprised of 15 slots, and a dedicated physical data channel (DPDCH) per slot 
has Ndau bits according to a spreading factor (SF). A dedicated physical control 
channel (DPCCH) per slot includes Pilot, TFCI (Transport Format Combination 
Indication), FBI (Feedback Information) and TPC (Transmit Power Control) bits, 
and SF is fixed to 256. 

FIG. 18 illustrates a structure of an uplink dedicated physical channel 
(DPCH) when the HSDPA is used. As illustrated in FIG. 18, the uplink dedicated 
physical channel includes CQI (Channel Quality Indication), ACK/NACK 
(Acknowledgement/Non-Acknowledgement) which is an HARO ACK indication, 
and BCl (Best Cell Indication) tor selecting a best ceil for the FCS 7 in addition to 
the control bits of FIG. 17. The channel structure of FIG. 18 uses code division 
multiplexing (COM) taking into consideration compatibility with the existing 
system not employing the HSDPA. That is, the uplink dedicated physical channel 
transmits CQI 7 ACK/NACK and BCI information bits for the HSDPA by 
allocating new codes, while maintaining the general dedicated physical control 
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channel DPCCH-0, 

FIG. 19 illustrates a method for transmitting MAC signaling over an 
uplink according to an embodiment of the present invention. Referring to FIG. 19, 
a field for transmitting MAC signaling indication is added to a dedicated physical 
control channel DPCCH-1 for supporting the HSDPA. Meanwhile, signaling 
information (or contents) of the type similar to the MAC signaling type for the 
downlink described in conjunction with FIG. 12 is transmitted on a CDM basis 
by allocating a new uplink code (indicating DPCCH-2). The MAC signaling 
indication on the dedicated physical control channel DPCCH-1 indicates 
presence/absence of MAC signaling control information. When indicated by this 
indication, MAC signaling control information is transmitted over the dedicated 
physical control channel DPCCH-2. This control information includes a 
signaling type and the contents of necessary control information. 

FIG. 20 illustrates another possible method for transmitting MAC 
signaling over an uplink according to an embodiment of the present invention. 
Referring to FIG. 20, this method previously selects a code corresponding to 
DPCCH-2 for transmitting MAC signaling control information and then allows a 
receiver of a network to determine presence/absence of MAC signaling based on 
a level of power received, instead of determining presence/absence of MAC 
signaling through the MAC signaling indication of FIG. 19. This MAC signaling 
method can be used in correcting an error of an HARQ ACK message on MAC- 
hs, and transmitting reset information of MAC-hs. 

FIG. 21 illustrates an error occurring in an ACK/NACK signal when the 
synchronous/synchronous HARQ is used. In the synchronous/synchronous 
HARQ, an ACK/NACK signal is transmitted over an uplink for each data 
transport block transmitted over a downlink for TTL Although a UE transmitted 
a NACK signal to a network due to an error occurred in a received data transport 
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block *a% the network may receive an ACK signal due to an error on a radio 
channel. In this case, the network transmits a new data block V, and the UE 
mistakes the new data block V for a retransmitted data block of the defective 
data block 'a', and combines the received data block *e ? with the previously 
received data block V, thus misconceiving that an error has occurred again. 
Therefore, the UE transmits a NACK message (or a retransmission request 
message) again, and the network misconceives that an error has occurred in the 
transmitted data block V. For this reason, the synchronous/synchronous HARQ 
cannot correct an error. 

FIG* 22 illustrates a method for correcting an error through signaling by 
MAC-hs of a UE (or reception side) when a NACK error occurs in the 
synchronous/synchronous HARQ according to an embodiment of the present 
invention. When transmitting a NACK message through MAC signaling, this 
method transmits a second-or-later transmitted NACK message for the same data 
block along with signaling information containing the frequency of transmissions, 
so that a network can recognize that the previously transmitted data block 'a 5 
should be retransmitted, 

As described above, the present invention can effectively transmit 
control information that should be exchanged directly between MAC~hs layers. 
For example, the present invention can correct an ACK/NACK error in the 
synchronous/synchronous HARQ, and transmit reset information on the MAC-hs. 
Meanwhile, by enabling signaling between MAC-hs layers according to the 
present invention, in order for a MAC entity located in a radio network controller 
to support the HSDPA in a network supporting the HSDPA, the MAC-hs is 
located in a Node B and the MAC-hs further performs HARQ function in 
addition to the conventional MAC entity's function, so that an exchange of a 
general signaling message as well as the new signaling message may be 
necessary. 

While the invention has been shown and described with reference to a 
certain preferred embodiment thereof, it will be understood by those skilled in 
the art that various changes in form and details may be made therein without 
departing from the spirit and scope of the invention as defined by the appended 
claims. 
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FIG. 1 illustrates data transmission/reception in a general CDMA 
communication system employing HSDPA; 

FIG. 2 illustrates a general multi-layered protocol structure in a CDMA 
communication system; 

FIG. 3 illustrates a general structure of a MAC layer in the multi-layered 
protocol structure of a UE supporting the HSDPA; 

FIG. 4 illustrates a detailed structure of the MAC-c/sh layer shown in 

FIG. 3; 

FIG. 5 illustrates a detailed structure of the MAC-hs layer shown in FIG. 

3; 

FIG. 6 illustrates a general structure of a MAC layer in the multi-layered 
protocol structure of a network supporting the HSDPA; 

FIG. 7 illustrates a detailed structure of the MAC-c/sh layer shown in 

FIG. 6; 

FIG. 8 illustrates a detailed structure of the MAC -lis layer shown in FIG. 

6; 

FIG. 9 illustrates an exchange of MAC signaling information between 



(43) mm 200 3 -179974 

MAC-hs entities in a CDMA communication system supporting the HSDPA 
according to an embodiment of the present invention; 

FIG. 10 illustrates a format of MAC PDU (Protocol Data Unit) in an 
existing CDMA communication system not supporting the HSDPA; 

FIG. 11 illustrates a format of MAC PDU in a CDMA communication 
system supporting the HSDPA according to an embodiment of the present 
invention; 

FIG. 12 illustrates an example of a format of the MAC payload shown in 
FIG. 11; 

FIG. 13 illustrates a method of transmitting a MAC signaling transport 
block over a downlink HS-DSCH channel along with a general data transport 
block according to an embodiment of the present invention; 

FIG. 14 A illustrates a procedure for receiving and processing data or a 
MAC signaling request from RLC by MAC-hs of a Node B according to an 
embodiment of the present invention; 

FIG. 14B illustrates a procedure for detecting the necessity for signaling 
transmission by MAC-hs and performing MAC signaling transmission according 
to an embodiment of the present invention; 

FIG. 15 is a signal flow diagram illustrating a procedure for exchanging 
reset information between MAC-hs layers in a CDMA communication system 
supporting the HSDPA; 

FIG. 16 is a signal flow diagram illustrating a procedure for receiving a 
MAC signaling transport block by a UE in a CDMA communication system 
supporting the HSDPA according to an embodiment of the present invention; 

FIG. 17 illustrates a general structure of an uplink dedicated physical 
channel in a CDMA communication system; 

FIG. 18 illustrates a general structure of an uplink dedicated physical 
channel in a CDMA communication system supporting the HSDAP; 

FIG. 19 illustrates a structure of a structure of an uplink dedicated 
physical channel in a CDMA communication system supporting the HSDPA 
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according to an embodiment of the present invention; 

FIG. 20 illustrates another structure of an uplink dedicated physical 
channel in a CDMA communication system supporting the HSDPA according to 
an embodiment of the present invention; 

FIG. 21 illustrates an error occurring in an ACK/NACK signal when the 
synchronous/synchronous HARQ is used in a CDMA communication system 
supporting the HSDPA; and 

FIG. 22 illustrates a method for correcting an error through signaling by 
MAC-hs of a UE when a NACK error occurs in the synchronous/synchronous 
HARQ according to an embodiment of the present invention* 
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A signaling method between a MAC (Medium Access Control) layer 
entity of a transmission apparatus and a MAC layer entity of a reception 
apparatus in a packet communication system including the transmission 
apparatus and the reception apparatus wherein upon receiving a signaling request, 
the MAC layer entity of the transmission apparatus transmits a MAC signaling 
message including control information and a signaling indication indicating 
transmission of the control information and the MAC layer entity of the reception 
apparatus determines whether the MAC signaling message includes the signaling 
indication, and receives the control information included in the MAC signaling 
message, if the MAC signaling message includes the signaling indication. 
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* /i- tk u SXtJ«S*^Ofc6^^ y -fe: — ^ Jill & $0 ft #g S:e^tr#5ct5 ^ o T V s * <5 
0 iuSR LCi#ftr-^ CO e 21 ^ t>* S e ^Sr*J«ltSfci6^!>>f y Kl?^)*§ * , S if 
7* — 9 <0 m m is ^ t !) V ^ ^ £ 1 T* § <5 J: 5 (C 4 o t ^ S 0 r. ft ^ R L T M A C fi ffi 

* ^ g §gs ?- > ± <fe m ^ ^ * /^g»t5 ft s^^^^-ctLti^ fcf tt "c , m t s 3^ 

(D is ~f~ ]) V ^ ^ s/ ir - ^ # Hi Lt^/ii\ 
[0017] 

H S D P A S ft ^ S f t § W ~ C D M A y ^ 7 A (/) 7° n h =i /V fa it « , HARQii^ 
R L C m S (Radio Link Control Layer) H A R Q Sigl ^ (C , M A C jf (Medium Ac 

cess Control La y e r ) X <D H A R Q M ffe & 16 ^0 W) \Z S * $ ft 5 CO s r ft }C R S 1~ ^> « it 
^ ^ ft ^ *> 5 o * fc S£ * 41 ^ , RNCiCMACfi#i^*ftT, R L C , R R L 

f* ± M iUftfc^, H S D P A X ii M A C - h s iftSrSJftSfiggf (Node B) K g 
It 5 J; 5 t^5c »±©*aft«ftS:MACfi#|: *f t 5RWt#t, ftS * fflj > 

su ( s ) ffio ^ k ^ l x m m -r z> 0 

[0018] 

[H 3 % * ft'J t*WMACiSSr?SltV\5 0 fl f 5 m 3 # fig tSK M A C - d 3 3 0 
fi ^ -Y ^ /U (O fc «> CO M A C B flw (Entity) £ L T , * ffl fift 3ffl ^ ^ ^ (Dedicated Logic 

al Channels), gp ^ D C C H (Dedicated Control CHannel), D T C H (Dedicated Traffi 
c CHannel) (O t O M A C I I ft t 5 0 SX _b CO # ffl fft S ^ -V ^ /J s # ffl » ^ -y ^ ^ 

(Dedicated Transport CHanne 1 ) \C ~? y \f > ^ (Mapp i ng) £ ft 5 Wj fi , # ffl ^ y ^ /L- (D 

edicated CHanne], D C H ) I i J tl 5 0 # ii ^ -y * ^ (Common CHannel) C v : y t 3 y ^' 

* ft 5 # , T — $ n M A C - d 3 3 Oi:MAC-c/s h 3 2 0 ^(7)igS ^ri L t M 
AC-c/s h 3 2 0 C61SftSd>, 5 {H § ft S Q i!EM A C - c / s h 3 2 0 It >^ 
Ift^/K^fci!)OMACfi#i It^ISlf t (Common Logical CHanne Is), 

^ P C C H (Paging Control CHannel), B C C H (Broadcast Control CHannel), CCC 
H (Common Control CHannel), C T C H (Common Traffic CHannel), S H C C H (Shared 
Control CHannel) & M £ fc *r — ^ R IE M A C - d 3 3 0 £ CO 3fc ft ^ — ^ * il iS ^ 
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■V ^ & (Common Transport CHannel/ gp ^ P C H (Paging CHannel/ F A C H (Forward A 
ccess CHannel/ R A C H (Random AccessCHannel) s C P C H (Common Packet CHannel) 
. U S C H (Uplink Shared CHannel) .DSC H (Downlink Shard CHannel) t 1ft i~ £ 0 
r (D m f$ # El 2 X /< L X ^ 5 ftll W 7 -f ^ £r ii C X R R C (Radio Resource ControDfi*^ 
b f$-!j W # ^ & § (t , M SBRRCleiftiaSSrtSl t^tf 5o - co J: 5 ft ffl #P 'Iff # t* M 
A c mU » £ ii Cti#Sti5 0 

[0019] 

IS # CD #t it X (1 , ttwVCO^:^(OMAC - d (M A C - dedicated) 3 3 0 ^r^ii 

-Y- ^ ^ 60 7t 46 (D M A C - c / s h (MAC- common/ shared) f@ #: 3 2 0 « fifc £ ix 

7c o L >6 > L N HSDPASf S:S«tS:tl:±ot, MAC-h s (MAC-high speed 
)fift:3 10^iiiPW^a>AS*t % H S - D S C H (High Speed- Down 1 i nk Shared CHannel 
)*iSt5MACit6Srtt5 ±5l:4oft 0 S/:(^i^fcMAC - h s 3 l 0 co 
»J $P M A C ©J #P Jg(MAC control) JrlCTRRC^ $0 8t 5 j: 9 fd K |+ $ tl X ^ 5 

o mmm ^ & s fts^s / a fe b is x ft * ^ a s ti / - * * a: ^ l , h s - 

D S C H iH S ^ -V * /VSrICt Su 32 M A C - h s ^ V x >f y 1 ^ 3 i 0 \c § ft & tl 5 0 
[0 0 2 0 ] 

i4(j:tifSMAC - c/s h ( at f 5 # ft i iS ^ 1 1 v ^ i ^ I) S 0 Su IE 0 4 £r ii C 
X M A C - c/s h^J; «9 P fflB Id R PJ -T 5 t , MAC- d t 5f 1ft $ ■ S X — * CO fd <£> . 

ffi # jg gjj ± ( U E Identification. 7 C , UE - I d)SrttiDL, Bt /u T* K « "#* 5 « SB 
f 5 ' add/ read U E Id' #5 fo Q , 1 f f ^ /l^ t fo S R A C H , C P CHOfeg 
CD fc e ^ ^ — y V ^St^ISiMiS^ (Scheduling/Priority Handling) ' , 

ft'T^^ «r ifc aE 1" 5 ' T F il $R (Transport Format Selection) ' . 'AS Cl«(Access Se 
rvice Class s e 1 e c t i on ) U ft ' fc 5 0 * * x§ Ira S ^ -T * ^ & ^ 5> ~t & ^ S> ^ — 7 -f — 

K * # X % 7 s — 9 Sr#feiSf : -"Y^^f-S?IJi"S ' T C T F MUX (Target Channel T 
ype Field Multiplexing) S 5> ' Hilfttw'^US CH CD il& <^ # ^ i* « ^ ® ^ (Tr 

an sport Format Combination) CD H 1R CD fc & (D ; TFC Selection M ft ' ^ fc 6 0 HSD 
PASf ©iACKCt, I#©MAC~ c / s h Wlf^^Of ^I^Lt^5^, M 
A c - h s — <D »f 3S Jte *5 ii ^JP $ n ± o 

[ 0 0 2 1 ] 

i5«HSDP ASfSriAtS " t lei SffcC^i^tltMAC - h sfgi^S 

[ 0 0 2 2 ] 

Rfff IB El 5 $r ii C X fij IE M A C - h s £ £ t> f¥ ^ fft ^ i~ S t . HS-DSCH^-y^/U 
±iZ)HAR QOfc*<0««B^tSft«IBC H A R Q zf a h=3/W^K^$tt5«ffiSra?tT 
i~ S 0 ^> s lift ^ ^ ?6> h S ft $ 7 s — ^ ^ tn y^^xy-^^HL, M A C - c 

/ s h-O£g&(lACK/NACK/rt!-^^4^t^4/^8l^lftt5 0 ^ CO 
{|il^^UTRAN^CO«*^HSDPA M % »J W ft * 4 3^ 1ft X # 5 <fc 5 ^ . 4 Associated 
Up. I ink/ Downl ink Signaling' CO $J f t twl/ f f ^ c ^ CO ffi ft: CD fb , R 

R C <t «9 m «^5„ 
[ 0 0 2 3 ] 

Bl 6 ffl ffl X co M A C fll it X & 5 0 8fTiaia6Sr*Bg-r5t, MAC-dliUE « t II flSl 

M A C - c / s h t & ' * S «t 5 ^ o X ^ ^> 0 L fa L , :©S*liUTRANtl^U 
E H'J ^ K tt b tl X ^ 5 CO X s ^|^#4L, tl ^ tl M A C - c / s h — CD jg ^ 5 o 
ilEMAC - c/s htUEliSlS-Ct)5. ^ Wflftttf^t R R C I: ± D ©J » ^ tl , 
r CO fc * CO ©J Sgg(MAC control) #S $> § „ 
[0 0 2 4 ] 

Sff^MACttilia^THSD P ASI^gAtlSCt, MAC-h s ftf^fift rr 
7t -ii ip $ tl 7C o f(f|2MAC-h s te&ffl ffl |?S (Radio Access Control ler) # ft t 
^5 r t X ^ < . ilii fn) (Node™B) ffi K -t 5 X 0 K ft S tl X ^ ^5 0 ffiot, MB ffi M W 
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m t m mmm^ 4 > $ 7 =. — 7 x & % 1 ub m c x ± & m <o — * & b ii § ax . jttr ie m 

a c - h s co fc ft co m ft y< * -fe — t mf IB I ub £r ii C T fc- ii £ ti 5 0 iu ISM A C - h s 

m m m f* n estsf-^^^^^a-y y^t, e si ^ * ^hs-dsch^ £ 

[ 0 0 2 5 ] 

0 7 -egEff^MA C - c/s h O*^*/^ LTV^o iu I B g) 7 £r # fig ~f £ £ . MAC- 
d (/) f " ^ S: ft ^ ft CO 8 Flow Control MAC-c/sh/MAC-d'^fcD, ft ii 
llft^/MPCCH, B C C H , S H C C H x C C C H , C T C H ) t M A C - d t> h 
<D W ffl fra 3® ^ * * ^ WJOE^XtfUE E 5> CD «> M ' T C T F M U X / U E Id M 
U X ' m fig y cr 5/ ^ £5 6 o ftiifeii^ -T ^/V CO ft CO ' Scheduling/Priority Handling 
/ Demux' % fig :/ n * ^ #5 fc 9 , ftj IE ft ii fH iS ^ ^ ^ A- £r ii C fc - * i£ K# s * * ^ 7£ 
it (Transport Format Combination) iHJR CO /c ft 60 'TFC S e 1 e c t i on' # fig # fe 3 0 4£ 31 

* ;uds CHirfiaStSi^i:!*, «*|SitOD S CHOffiffla - K W «9 ^ T Sr t? 

1" S ' D L : code allocation' «£ fig ^ ii M £ tl 5 0 HSDPAil 2* ii ^JO if A £ tl 5 r. 
£ J: o T , M AC- h s ^Or-?^ny^S:eit5 fc ft CO SI Btjl tl #J ft (Flow Co 
ntrol)«fig#ia an Stlfc 0 
[ 0 0 2 6 ] 

1 8 "C (i MAC— h s «j| fig f* CO ® fig £ X. 9SaiC^LT^5o mf IB HI 8 £ # Rg 

, : O 1 1 1 (1 H S - D S C H f t * | C f: f - ^ / n ^ ^ ^lUit^lf^f t 

. h s d p a f — # <d ft ft (o m m * * >v si as co m a a t g t r. co a fig fiftt*&i*ti5 0 

iSi7WMAC~ c/s h/j^MAC-h s tC § ft * tt fc V s — 9 l± , S ft ^ — ^ <D ffi tl 
Irf lt57n - h n — fig f@ fls: (Flow control) i , HARQSJ/n M/i/^^L 

a ^5 H A R Q -7 a h^Mi(HAR)ift:^ tfj ?B g fg L x - ^ SfJ IB H A R Q ^° a 
h 3 ^ {z ffiotfelS tt x — ^ <7> e 31 P# ^ Srft^tS^^ U > ^ R IS 2c *t Sr ^ 

a -f* S Scheduling/ Priority Handl ing^ fig f@ t , T F C (Transport Format Combinati 
on) il tR 11 fig fill 1$ ^giireif t^/l^HS-D S C H {C it $ tt 5 0 * , fu IB M A 
C - h sflS(lMAC~d^HMAC-c/s hiSftOSfti (Node BlCgfL, Ufa M 
m m t H » S $ jx T 5 0 ^ o T , Wffi«iai«JB*:ii^fcUEtC0«* H S D P A n 
it K ft ff i^Jitt 5 J; 5 ^ 'Associated Upl ink/ Downl ink S i gna 1 i ng' <D M IS ffill ft ^ 

[ 0 0 2 7 ] 

i.^Lti:5 4Sf^>'r^r^^fLt, iffi m '< y V =f — 9 ^ V — tf ^ i~ S fc ft \c 

>& s ^ sij ft ^ y -fe - v> « > £ ±a m m m « t as * « ^ * ti ^ n & m z> r l c -e mu ft ^ ^ 

-^SrifiKLtfi^tSo — . S: ft fffl ^0 r l C t: tt & M %R U T $ij ft ^ ir- / fe" C 
T ^ m ^ i>J 4r M iT i" S o b L , K ii ^- y V f — ? if- — tr ^ ^ ^ ffi ^> M < , rli iMl 

^ ft m ^ * t^t\ £ * ^ »J ft Sl:filt5RLCiSJORLC M ii fg ^ s s » 

m u ft gs -e Node b & m x ii m -t %> <D xmm ^ ra ^ s ^ 0 * , k ^ ^ y y =f — $ — ^ 

^OfcfeCHARQJSittffl IT^S^, tu IB H A R Q <D tc ft CO s< y 7 y * ^ ] J C !/ t 

F ^ s ^ S <c « *s * 4fe 5 t . i^ ft « S S: ft W <r> M A c - h s {® f$ n co ii ff ^ R r* 
fe 5 o Vt o T x * ^ ^ T* S«ii«*0©MAC~h s S R3 CO ffjij ft 7< r/ -fe - / {5 ^ 
t? # 5 «t 5 i^t5Sf Jrf ftt^o 
[ 0 0 2 8 ] 

[ 38 9fj *s i^LJ; 5 ^ t§II] 
^ o T , ±^Lfc<t5*ffljH^*i-Sfc«)^*:«M^B»«> H S D P ASIS:Sffl b 

/c hiift^^-^A-e, ffl ^jrs^MAc-h s fin f* ± co ^ y v ^ fit fg # fft 
i- 5 w t {c 5 o 

[0 0 2 9 ] 

* 3§ m o~) co g ft , s/ h I It y x r i, ^ M A C - h s ^ t y y^^tAtS: 

i (CI <t *9 , Nf t^/l^SAW HARQitOy^'f y y y t-yxy — \c M -5 *f ftL 

«l fig # fft -T ^> r. i: ^> S 0 
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[ 0 0 3 0] 

* m m CO £ h ir ftfe CO a #j fl, /n 5/ hUf v'^rA^MAC-h s y^t y >^^*A 

f 5 r i lc X <0 , RLCBi±©9 t y h^iff^iiSr iiciot, m a c - h s ± co 

y ± y h (Dta hb co / y ± - is m m m & t§ m -r z> r t & % 0 

[ 0 0 3 1 ] 

_h 3£ L it X o B m&mj&1r Zfctb <D$:mm co % UiicJ:^^ ft ft g! M M ffl VS Jl ^ 
^x-r^>r**ix^tbK«t5^fS36»tS^3£«**t-5^^s/ h ii ft v- ^ ^ a ~c , tu IE 

m it m s ft ft ss m m m m m ~- > t 4 t 4 t mm^mmm^mitm m m m m m is y- 4 t 

4 m co 1/ v -r v is tf m & ^ x , m m m mmm^mi^mm m m m m > =r 4 x 4 x tu ta 
v- ^ ^ y >- ^ as s * n & 0# , m ffl ft * > t u ie »j » ft n <r> e as sr * -r ^> ^ y > ^ jb ^ 

^ t? ft ft Sc fie $y « > ^ y > tf ^ y ±< - is &mmir % mm t , m ie § ft gioi # ^ ^ 
»J ffl ® ® ^ > t 4 ~t 4 x tu ie m * ^ ^ ^ y ^ ^ y 5/ -fe - v> tu ta i/ ? -y y >- ^ jg >^ ^ 
«r-&t>^*«aEu, tu is >/ ^ y > ^ i g ± & tk^&tizm, mmm » m m m m ^ v -t y 

[ 0 0 3 2 ] 

_h J6 L J: 5 4S4iJSri^t5t6^*%S©i2l«[c i5 t , 1*811 f|i(| W if ^ 

4 4 & ^ n ^ ft % m m m m t ^ m mm & ^ ir % y< ^ ^ h mm ^ ^ ^ ^ x , m m 
m m gf f$ ® $y ®i ixy.r^T^/^siy v^sjau^^x^^-y /j^ ^> o m m ^ & 
d tu is § <t as s <o m f* ffi wt m m m m^- >t 4 t 4 — co ^ # ^ y 1/ y % m n -r 5 ^ & ^ *5 v> 
t , tu ie * it y >- ^ mu w ^ > 7^ fa % > v -r y >- ^ e ^ y ny^j&sfi«sh5i, w 
ie ^ -r y >- ^ e ^ ^ p ^©es^^ -r ^ ^ ^ y > ? m^±_t m m ^ -t- y >• ^ e ^ ^ 
p y^^-B^i* m m m n y ? -r y ^ ^ > ^ t-^srt^tsist, #j is « y > ^ $y 

« ^ is *r 4 T 4 fa hy*—Ptej& 7* n v t fa ftfftSJiSt, ftff IE ^ - ^ i£ ^ u 3/ ^ Sr $ tf 
Itt 1* SE ^ SJ »f-^^ ^^-^^rt^t^lSt, tu f E * #: & IR $0 « ^ ^ y > ^ * y ir 

— ^ t tu IE ffi f* S! fie WJ « t 2 ' — 9 * v ± — is ^ fi ^ ti co ^ S:^^i>a-!i is ^ ir m 

at, tuiE^^^^-y^^^j:^^^ h# ^ i« ^ i~ s p# . r N ^ -r -5 tu is ft w m m m m ^ 

? i~ y is 'J ^ y ± — N * fc tu IE j% ft SE JBc ©J » ^ - ^ ^ s/ -fe - tu f E g ft S B <D ft f* 

» m ffl « /i ^ is t 4 *r 4 k e as -r 5 m m t s - t % mm t -r & 0 

[ 0 0 3 3 ] 

± 3zE L fc J: 5*BW*^^-t-Sfcfta>*%Bg^S53mfl6lcJ:§t, ft ft 8 Ifc #J ffl fe b S ^ 
is ^ 4 4 & fit* ri m ft £ m ft ■ t S it 31 B £r # i~ S fr y b M fS v ^ 7~ a ~e , tu IE 

5 ft % « ^ ft ft SE fic SO ffl fgi^yr^r^ ^fulS^ftSB^ftftSit M ffl » ff ^ is y- ^ t 

4 t co is y ^^Sra&fTi-5:£feK:fc^T, «T fS ^ « m fi ^ ft ft ffi Sc ©J ffl fe k fxyr^ 
x«fj&>£>fca!£ix5jK ft II ffl ^> ^ ^ V is ? * y ir — *J % S ff L T , tu IE ft ft S fit SO ffl 

^ ^ t y y^/^ -7t - is fa m ffl m # ^ e ^- & >f< ~t is -jr y ^ ^ jf g £ ^ ^ tf ^ « s -r 5 
is g £ , tu ie ft ft m m m ffl is # -r y is ? * y ± — & & m ta is y-ry > # mjt±J^ ^ & t , 
tu ie ft ft m m m m is ? -r y > ? * y ± - is ^ * ti tc m »i»»S:§fit5is a t , * ^ tp 

[0 0 3 4 ] 

[ % ^ (Z> * M co m ] 

^ t s -&mm comti isi^mmm m \z o x m n m & # m loop m ^ iHt§ 0 r ie <r> 
% m *3 v^ t , *iio^g(/)^^^ii:t5g^^\ k itfc^fti fig x « «t ^ h -r 

5 * ft » ^ K W i& 1" £ o 

[ 0 0 3 5 ] 

ftf , ~4^^m fS fflj M AC™ h s ffi ft X is ? ^ V is If # £ fg ^ ^ ^ N M A C — y tf 

— id tf -r y > ^ -c 'fc 6 r t & m i' z> tf ^ hi*c, m a c - h s ± co ^> ^ y v ^ s- 

^ tp — ^ ^ h 3/ ^ Sreat-"t-53e«&^*-fet, S ft fflj "C M A C — h s ± (7) ^ ^ ^ y > ^ 
[ 0 0 3 6 ] 
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m 9 n * ^ m CO m M J& Wk K <t -5 M A C - h sKO^^t!Jy^^t-v?(MAC Sign 
a 1 ing Information) CD 2£ £r W ^ ft [C ^lt^5„ 
[ 0 0 3 7 ] 

I f K C , RLCBltfiiJjlfcf-^/D (RLC PDU)fi, MAC m M X 

^tlf tlCMAC^iV ^-^ftittfei :/ o ;y ^ (Transport Block) £ ^fe $c 1~ 6 0 El 1 0 

fE # CO H S D P A ^7 S £r ft ffl L 4 ^fH^ « ^lii ^> ^ 7 A t (DM A C P D U (Prot 
ocol Data Unit) (Z) I ?t /T L t „ iff f 2 MAC P D U it M A C ^ 5/ ^ — i: n - K 

(:i^^§ 0 iffiMAC^y ^-(±TCT F (Target Channel Type Field). UE-I 
d * ^ (type), UE-I d , C / T « fifc £ 5 0 «f E T C T F ttlftlf t ^ ^ (Logica 
1 Channel) 60 @S £ E 5> "T 5 fc #> CO 7 >r ~ ^ K t? fc f9 . fu IB U E - I d 9 << ?° ( t y p e ) t M 
IEUE-I d U E CO K «t -7- g II £ gy§_fi£ S*t5t^tfc5, *«tenWiBC/TI*P 

— OfiSf (Transport Channe 1 ) F*J CO 9fa M ^ -Y ^ ^ & E ft "t* 5 * CO jj ^ j~ 1? $> 6 
0 

[ 0 0 3 8 ] 

HI 1 1 * 3§ BE co HJS ?g IS ic X 5 M A C is if V ^^Sr^tfMACiSSr/TtT^S,, 
iEl 1 1 T/tITI^ i 9 C * « flJ3 co H Jfi ^ m laSMAC^iy y — fc ffi # co ^ 5/ 

^ — w a ^ ^ , MAc^^^-y^ ^ & m ^ t- ss*7>f-;v k^j>5 0 m a N wu ts » 

*7>f-;u K^s 1 if y M^tt^SixfctfifetS i: , ' 0 * X fc S m & n % * co M A c P 
D U £r M 9fc L , ' rtfc5f^(j:MAC S D U (Service Data Unit) #5 M A C v- ^ ^ ]} V 
^ CO CO fgj ffli ff $R C0^tCflf^^tb5 o ffi IB M A C is if ~T V > if CO ft CO m 7jk 7 4 - /u K 

co {:£ g I* s M A C ^ 5/ ^ — d) M % \c {\l » f r t h X # . H l 1 J* — o <£> 0!l £r ^ L fc t co 
T* , c co J8 ^7 -/v K co ffi {1 M Rg b * ^ 0 

[ 0 0 3 9 ] 

Hi 1 2 ttti«^iWi(:i;l)MAC if ~r y > ^ ^ co fft| #p tf * co m a c 4 n 

- BPt), MAC SDU^)fM *f i" 6 ffl ^ m L 7c 13 "C fe 5 o 
[0 0 4 0 ] 

HuIEE112S:#flgi-5i:, flu f B M A C SDUfiMAC-h s ^ !) y y t 

^-^JrlK^tS V^t y >if9s(*?-?4— /V K (Signal ing Type) i S ^ ^ "fe — CO ©J ffll 
ff %k (Signal ing Content s) & 0 — ^ , x — ^ ^ d ^ ^ ^ ^ # S ^ & t> % tz #> CO /n x 

W > ^ ^ h & & W ^ » ^ fc ^ 0 
[0 0 4 1 ] 

*3§9Jt*MAC-h s fflff-effiOMAC - h s fi ft: ^ co [tt g ^ >/ ]) v ^ ^ ^ \- |g 

i~ ^> co t? , m * f*j co # ^ t ipj co # ^ ^ o r m ^ ^ ^ a ^ ^ ^ ^ *u ffl -r s 0 u o 
t , HI rft x rj5 ^ ^ ^ cmlt e »ltibM5o 

[0 0 4 2 ] 

^fe "f . Hi * fR] CO » ^ fft i" ^> t , MAC v' ^ i" y y^f-^^o^nHS-DSC 
H ^ ^ * (:fijgt5:HSf - co # ^ Id o V ^ T m 1 3 £r # flg L T 1 I f 5 0 

[ 0 0 4 3 ] 

M IB HI 1 3 ii M AC V^t J ^/fiST'n y i7 Sr HI ^ fnj H S - D S C H ^ ^ /V *r ii C 

T - jR 7 s — ^ 31 ^ n^«i:6I-t51^^rFl/:|tfc§ 0 h s - d s c h ^ 

/U f± ^ iC CO U E — 9 2* ^ffi e iH $f TbT Tfl PI (T T I : Transmission Time Interval) t H# ^ 

m £ ti 31 £ ix ^> o * fc > - - o co t T I rtlc^ftwUEf'-?^^ \tL ^ — K ic ft m S ix 

iH^iX^^>^-e#§ 0 M« y >- ^ $IJ#p (Radio Link Control, RLC)fift:T*$>WS*XM 
a c - h s e a s tl r fc x — ^ ^ P 5/ ^ , flff fB M A C - h s ~e ^ s/ ^ — ^ ^ so J ilf- 
^gi^P^/^^^Jf 5 Q ftUE^f^-^fig^n s/^ ttSSIBMAC- h s % f f $ n 
S^^r^i-y fig ct 19 T T I CO # Sfe CO — K ^ #1 D S T b ix t S tl 5 a - 

co $vf N iEMAC - h s ± Ov^^ty y^^j^^s^ v ^ ~y y > ^ o ^> c7) e ^ 
n^^^_h3*L^|Ell 1 co J: 9 4^ fft * ^ ti 6 0 Bft IB ^ ^Sc $ *x is if ~T V > <n fc tib 

co e in ^ p y^it, is if -r y > ^ ^g^^ntuE^f-^es^p ^ ^ 1 b# h s - 

D S CHSrlttfiiSixSo 
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[ 0 0 4 4 ] 

m 1 4 A ii * 38 m <D m M IClotlii^R L C j&> £> x — * > * tc ft M A C v- ^ ^ 
[ 0 0 4 5 ] 

ftrj IE HI 1 4 A*#It3t, M A C - h s fill Vf & 1 4 0 7 & fe b t' R L C ^ & (Of - ? 
S^a (RLC PDU)SrSSt5o M f E M A C - h s 1 4 0 9 & fe h ~C ffr IB § ft b fc 

R L C PDUlCMAC^y^-S:#iPt5o — * > ilBMA C - h s li 1 4 0 1 8 Pif T 
ffj IB RbCz^^bMAC ^ ^ y V ^ S*lr^tff ^'(MAC Signal ing Indication) £r § 
ft £ o ft tf IB MAC > ^ y V ^ I*'^S(f t5 t , WEMAC-h still 4 0 3 8 Pg 
iC it iT LTMACv-^^-y ^ ^ ff # 60 7h 56 CD g ^ ^ n 5/ ^ (MAC Signal ing Transport 
Block) , gp ib , MACi/^t5y^^ ^-i^iriStS. * b T , 1 4 0 5 ^^[cI|t 
b X fifl IB M A C - h s & ftff IB M A C is if **• V is if f y ± — is [C M A C is if ~T ]) Is if & ^ ^ 
-T 5 m tt< ± tf 5/ hS:tt5MAC^s/y-S:SJ0t5o iff IE 1 4 0 5 1ft % T? tt»Sn-5M 
A C — y ^ - . v- ^ -J- y ^ ^ £ ^ f — r y ^ - t It, flu IE 1 4 0 9 15 pg T? H M £ ti % M 
AC^5/^— ^li^^Sll^^^Tfc^o ftft EMAC-h slil4 1 1 © fe b "C fiJ IE M A C 
— y^-i^tfRLC P D U N H ± mi |E M A C V ^ ^ y ^ if f y ± — is , * fc fc* ftu fE 
R L C P D U i flu IE M A C v- ^ V Is if f y ir - is £r if <D 0# ^ K ft m ir 5 2n £ * ^ ^ 
-D^^tSo - O H# , M IB M A C if -f- y >- ^ j. y ± — ft f — ^ :/ a 3, ^ ~c fc 5 ftu IE 
R L C PDU|:#Lt«jt«S:tt5:i^T^5. itu IB ^ ^ ^ ^ - y v ^ {c J; «9 e ^ 
fl# ,S ^ ^> t , ilEMAC-h s (1 1 4 1 3 8 m K it ^ T b T ffj I E P L C P D U , * fl 
MAC^^t!) > ^ * j/t-^*TT I Ifiia «9 # Si S ^ fiStSo 
[ 0 0 4 6 ] 

Iff IE HI 1 4Af*MAC-h s L C/^bfS^^f ft Lt^S^^fe^f 5# HI M "f 

5 t> </> -e s> !o , 11 4Bfit«0^$Ml{a^MAc-h s ± -e ^> ^ ^ y v if e ^- ^ 

[ 0 0 4 7 ] 

t E i 1 4 B # M t § ^ , MAC-h s ±©WBr(MAC-h s Level) ICJS C t , M 
AC-hsv-^^yV- ^ ^ ^ ^ ft ^ \c , M A C - h s f£ 1 4 2 0 15 fe b t ffi f M A C — h 

s ^ <d m a c is if -r y y^S:ftst5o iiEMAc^^t y ^ ^ a* * ae * 5 t N w ta m 

A C - h s 1 4 2 2 8 ® CSff ITMAC if ^ V > if f f % (7> ft <D ^ ^ n ^ (M 
AC Signal ing Transport Block) £rf#£Sc"t~ ^> 0 iffiMAC ~ h s ii 1 4 2 4 gBtMA 

C is if -r y > ^ jf g j; istf-ry > V & £ 5l:MAC^^-l:ty h b , jfu IE 

MAC^^^-S:t(fEMAC^^t5 V ^ 4£ ^ ^ p ^ i? \C m ~i~ & 0 — , i E M A C - 
h sttl 4 2 6 8 (Sg R b C /j> P> ^ — * y v n : y ^ ( R L C P D U ) ^ f ft t 5 0 ftj IE M A 
C-hsf3:1428j£ ^ "C ftfj IB R L C h <D 7 s — 9 ~? n y i7 ( R L C P D U ) C 1 1 0 <7D 
ct 5 * — )K W4MAC^y^-|:SlDt5o — ~Jj s flu IB M A C - h s 1$ 1 4 3 0 15 flu 
IE 7 s — # y V- y i? \C — m tf) 3fc — 3/ ^ - ^ f+ ft tz 7* — 9 , % fc ft / * b T flij | E M A C ^ ^ 
J y^eS^n ^ ^ - y y^tS 0 tit, |}BMAC-h slil 4 3 2 8 m 

X flfi WE X ir is ^ — U is if £ tt 7t 0# ^ CilEf - i fcl±if!EMA C *>/t U > ^ ^ ^ 

n y ^ S: T T I ffiCUE fc ^ 5 0 
[ 0 0 4 8 ] 

fli J IE HI 1 4 A flu IE HI 1 4 B^i^tt, M A C ~ h s T ffi # J M A C — h s V ^ y 
is if f y ir - ^ e ^ ^S4»^l:#«l:ffiffl* jx5:HSt^5o n r "C I* H 1 5 
I1LTMAC - h s m CO }) y h If « ^ » ^ & tft W ^ 5 Q 
[ 0 0 4 9 ] 

5t t . ^mm<Dm m m m tHSDPAjs^f «ts: tiaotiijiis jxtMAc- 

h s S"C6oy-fe^HiflSS:|JiM-t"S^, & £ 5 "C 5 0 

[ 0 0 5 0 ] 

^ 5E (O R L C y ± y b i& S , fltj IE H S D P A *i ^ttffl L ft « ^ ^ 5> #J # fi ffi 

lilt ^.XTAf/n »«Lf 5it«)IC^i$tLfc 0 b a> b , S*(^)RLC 



(11) 



JP 2003-179974 A5 2005. 12. 2 



^e^Srt^*b-r o ^^MEH S D P A^Jt^ftlt^I^, iSHSDPA^^^J 
« f 5 t (75 Sfc^MACfe b I, ipibMAC-h s (high speed) m M & Mc %L £ tl , M IS M 
AC-h sBI-eHARQ«|BJri?Tt5r tlUot, 7 s — * ^ u ^ <£> gStfSfi 

31 £^ tc a& £afltv<s/7r !) v^l**ifit^^ t*So ffiot, R L C t* 6 i S ti 
x — * ^ p ^ ^ t 18 5 1 " * /I- £r ffl D T fS i£ $ tl 5 iu *C v iff E M A C - h s fe b /f }C ^ 
7 7 y > ^' ^ti 5 J: 5 4 ^ 3 r. o b# N itERLCi-e^n ha/l/xy-^JSt L T R L 

c y -fe ^ h # m ^ m n £ ti 5 t , aa is r l c y ± y h m ^ m a c - h s ® y 

v 9 £ ti X ^ fz — 9 ~? xx y 9 \x , 4&r a fe b JB £ ii C Tffi^lMAC- h s \z. ^ £ ti 
5 o L ^ L , fu 12 *B ^ ffUJ , IP § ft II M A C — h s m M X flu IS ^ — 9 7' n y ^ £ g: ft f 5 

» -e- , uisf-^^ny^iisifERLcyts/ h# m k ft fii r l c ^ mxm 

I^n^o * <£> fc , MER L C y t y M8^»fT§^5i^, 15 EM A C ~ h s m B 

(0 7*—? y o ^ e 31 s * e s ^ & 5 o s fctiER l c y -fe y has ^ s » uns 

* -e , fj IS — * ^ n y 9 <r>^y -7 r y y / }: J; § 4 ^ ^ y ft ffl/j^4t§ i <o Fn'l 

jh ^ fe § Q * 7t § ft ii to m a c - h s m m hniB; m usts w * a* y ^ ^ h s ti § # 

X fc 5 o rtlfiBdlEUTR AN^&Sf8Stltr-^ ^ P BP ^ <{r h — 9 * J- 

tij IS M A C » h s m lt*x7-tltlil 7t x — * ^ n ^^ff^^S^^, jtfj IBM A C ~ h 

s ffi is ^ 7 — «i m l x — ^^ny^tcsst-rsife^cofcfc^, eg ej# k ^ ^ ^ r y v 

^t^#tfc5^P)t*5o IP , f iT IS S it fflj M A C - h s P^ b S ± ^ ^ ^ y ^ ^ 3? {£ 
ffl * tl T £5 ft) n n CO 7 s — 9 ~? v y 9 ± ft S iB R L C fe b Jl ^ ® S $ tl 5 ^ ^ Pp^ S 
fc o 7t 0 
[ 0 0 5 1 ] 

Mr ib la i 5 « m a c y -fe s/ usiasMAc-h s fe b ii ra y ^ h tt « * e ^ s is 

[ 0 0 5 2 ] 

± Ilfc J: 5 (-Sf ftiJ R L C O U t j/ Ftf oT^ltlMAC-h s ^ y t 7 h $ tl 7c: 

m & , ^^utiiMAc- h s [xjfi^tit ^tt^tof-^iiiij ti5 0 r. ti \c m 

15 3^* ft ftiJ M A C - h s t S: ft W M A C - h s }r: It jK £ ti T V > S — 9 ^ , ?F^84 x 
- 9 ^ «9 IS * S tl ^5 -< # T* fe § 0 ftot, M f B S ft ftJ MAC — h s y t 7 F ^ f o t i 
IBSftfBIMAC-h s t y ir 5/ ^tl5^^tfc5 0 rofc^tCtfjlSEIl 5 TMtSijfB 31 ft 
fll M A C - h s 1 5 0 Of Sfift|MAC-h s 1 5 5 0 (CttES ft ffl MAC — h s 1 50 
0 & y ir y b £ thfc ~ k & fftir V ± y MS (R L C RESET Indication) & Sk £ tl § r 

«^LTi/^ 0 r ti ^ fij E SffilMAC - h s l 5 5 0 }& ffi IS V ± y h ft S^gfltt 

f*j s& ^ y be y -7 7 y > 9 ^n-x^^frm^T* — 9 &mm^ z> tm^fK, y ^ hts ± 

r ^ -C , hu IS 3& ft {Rfl M A C ~ h s 1 5 0 0 frb M m SfillMAC-h s 1 5 5 
0 \Z e ill * tl fc y h ft «S:*t^ yfe — i> « , M A C - h sglfl^MAC-h s ^> 

^ ^ y > 9 * y ± - V & ffi ffltS J: 5 lci'5o 
[ 0 0 5 3 ] 

g 1 6tt$^P^OSl ^ H7-^rt(DMAC-h sdseilfcMAC 

> ^ tjy ^ cd fc CD -i^ ^ p y^oUEgftiB S 4: * L El fc S o 
[ 0 0 5 4 ] 

IS H 1 6 4r # ^ i" S <h , h !7 — 9 flJ <Z) M A C - h s ri* f5 3^- L fc x — 9 7* & y 9 & 

16 0 1® m fgfSlfcUEi^MAC-h s s 1 6 0 2 g it ft L T ftfj IS 7 s — 9 7 
p y ^i^^tl/:MAC^^-^feSt5o L T , m fS M A C - h s ^ 1 6 0 3 ® © 
T? iff IS ^ j£ *S * <t t) ti tl <D 7* — 9 in m 7* & y 9 ^t" — 9 X h & f>> . is 9 ~T ]) > 9* ft 
m X fc^^lrflit^c i> L , ^> ^t5^ ^ W $B "C fe -5 4§ ^ . ilEMAC - h s 1 6 0 

4 ^ m ^IfTLti is v^^ty y^««^p)MAC^5/^-S:»it5 0 ^it, 1 e o 

5 a fe b -e m is m a c — 3/ ^ - ^ m * * ti fc zs 7 -r y > ^ tt ffi , ip ^ wj w ft i^f^^iiT 

[ 0 0 5 5 ] 
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b ^ L , V s — # 'It « X fc 6 :£§ ^ , ilEMAC - h s H 1 6 0 6 i ffl f B 7* — * ft $g tf> 

h M A C — y ? - £ ^ t fc » , 1 6 0 7 fe k it fr b T Su EMA y t L fc 

x — * ft aSrfiiStSo f'J EMAC^s/^-Sr^^Lfcf-? ft SUMAC SOU (Serv 
ice Data Unit) T* fc Y ) , tu f 5 M A C S D U {3 mi f E M A C - h sC^JifiRLCl f* 

[ 0 0 5 6 ] 

« ± -e i« J? fa ic M ir 5 m a c v ^ ^- y v ^ e as a m u x r w b fc 0 jfe m * ^ k at 

f 5 M A C y ^ t y y ^ 6 i * ft I : M L t 1 I t 5 o f^f^OMACy ^ -T y > ^ fH m 
, MACi/^t y y/5*iSJ,5i^ jg Jp 65 * * SSI W ^ ^ ^ ^ (Dedicated Physi 

cal Control CHann e 1 ) & ftj ffl b T 3? i? 5 n t ffi X% 5 Q 
[ 0 0 5 7 ] 

mi 7«ii»w^®^r^*ffl#F3a^r^/uo«iss:^LTv^So w 12 in 1 7 -e t f - 1 

0m s ^H85**t57 l 5 <D X u 5/ h \Z « * ix , #^ p y h 3 fc !) Ifflifti 

7* — ^ ^ * ^ ft S F (Spreading Factor) tZL f£ b T N d , t a CO tf y h £r # £ 0 # * n y V 

5 fc f9 # ffi a $0 W ^ -\- ^ , ^ *Y n y V , T F C I (Transport Format Combination 
Indication), F B I (Feedback Information). T P C (Transmit Power Control) ^ 7 h 
^rflr^, SFIifi: 2 5 6 SrttS B 

[ 0 0 5 8 ] 

H 1 8 li*ISM^>*Jte^lfi^ J: 5 H S D P A*^^rf ISt 5irt^f ^f^]#fflfelf t 

* /K7)ii & ^ l fc in -c fc 5 „ eh 1 8 x m b r v ^ 5 a? 77 fa m m ^ * * ^ \± m m m 

1 7 X <D M m tf 3/ h ^ i- s il^^f l^S^rlRtS fecof t^/i^ <D #t ft £ SO b 
T»ftt5fc6<^CQ I (Channel Quality Indication), H A R Q J S;^fltBffl£ft fc 
£ A C K / N A C K (Acknowledgement/Non-Acknowledgement), F C S ^j^(Dtc^><DMcM 
<D±/ls&m$l-fZ>£l&b(nBC I (Best Cell Indication) t> 0 tu IE IE! 1 8 T*^ It ^5 

« ag , «|OHSDPAjS?:(Ml^^v/rA^Sl ft - K 5> t'J 77" 

^ (Code Di visionMul tiplexing, C D M ) ^ ft ffl f S 0 IP*?, il » «J ?i # ffl 4& 3g $0 W ^ -V 

^ -e fc £ ga as _b <r> 1 d p c c h - o ' ititt? t & ^ b , Sf fc 4^ = — k ^ #1 t) a r r h s 

DPAjA©fcfe©CQ I N A C K / N A C K , BC I»«bTix h SrfiS t 5 t © t* fc 5 

o 

[ 0 0 5 9 ] 

0 1 9 $ I I O i I i }: o "C f J [n] t M A C ^ ^ y V ^ Sr 5 fc (7) 77 

6 7j* b fc El 'C fc 5 0 

[0 0 6 0 ] 

Sff IE El 1 9Sr#St5i:, HS D P AJSS:i8t5fci6©llfti ©J W ^ -V ^ ' D 
P C C H ~ 1 ' fCMACy^t !J > ^ jf g g: (M AC Signal ing I n d i c a t i on ) & B 21 1" S 
fc ft <7) ^ ^ ^ ^ k Sr ii AP U fc o - , HI 1 2 $r # RB b T !ft b fc «I 7j fa X ^ MAC y ? -y 
y ly ? o~) fc ft^I^tS ffl & Jfy it <Dis }) > ^ ft $g if fc & i£ 7j fp] X (D =2 — K Sr #1 t) S 
T X =1 — K y> ffi *^[ce^t5 0 Sft IE £ D P C C H - 1 ' 0) # ffl a ftlj f p ^ ^ ^ _h CO ^> 

^ ^ y ^ ^ >t< ± \± , m a c ^ ^ y > y m w ft n^^-m ^m^-t ^ 0 r ^ ^ g g- ^ j: 19 

if ^ § fc jg ^ , HtT IE D P C C H — 2 ' CO :# ffl ifeJ S ffl W ^ -r * ^ ffl b T M A C v- ^ 

y > ^ w w ft asrestSo r co w ft ^ « ^> ^ ^yv^^-r^t ^ m & so w ft s ^ ^ 

[0 0 6 1 ] 

in 2 o f± * 5g m <d m m ncffiot, m ^ fa & m z x m a c v- ^ y > ^ & e 3^ f § fc 

& co bJ m ft ftli >j & S: >T^ L fc in -e fc 5 o 

[ 0 0 6 2 ] 

SdffiH 2 0 Sr#it5 i: , fu f E {H 1 9 T* * ^ b fc M A C >/ ^ y > ^ ^_g_±_^r ICTM 
A C V ^ ^ y >- ^ (50 * dffi ¥0 rr Lft< , MAC^^^yv ^ ©J ^ ft «SrfiSt5 ' D P C 
C H - 2 ' ^i£S£jft5=i-K4:^tf>35£Lfc1g, t-y h7~n^)S ft K 
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-a- , m a c v ^ d > if m w ft s^i^ft, iu ts m 1 9 ~e co m a c v ^ -r y > ^ §y ® ft $g 
^ m — x h z> c 

[ 0 0 6 3 ] 

iiltMAC i/^'t !J M A C - h s lOH A R Q^^COif^ - ^ 

co ^ 7 — « tg , m a c - h s y -fe y b ft $a e ig & ificttfflsjisr H5-ct § B 

[ 0 0 6 4 ] 

12 1 liHARQH9/PI»*S^«ffiJ tl5f^^ACK/NACK(Da»ft -g- ~e ^ 

=? — & m l it m & & & l fc gi -c s> 5 0 ^»/i»harq*S(7)i^, hh ^ fn] -c e si * 

ntt^TOT T I »J <r — ^ 45 3f :/ n y^C^ttf* fa X A C K / N A C K CO ffg %% it J ^ 
frfem iS Zh Z> 0 UEJStS ft L 7* — 9 € i£ :/ C2 y ^ a ' "Cx 7 — ^ I t I t N A C K 

fli ib it -g- & * v v v — ? iffi tc e as $ n tz a* , #g ^ ^ * ^ _t co m =7 — \z x v a c k % i§ it 

t(cSf|§tl5o - dg <£■ \c % -y h !7 — ^ ^ f c # ^ — ^ ^ n 5/ ^ -e h 5 ' e ' «: ft 3^ L 
. UEIiiieSffc^f-^^n s/^T**>5 ' e ' £■ ' a ' CO SI % L T ' ffi § ft £ ft 

' a ' t *S ^ L X £ h ^ v - ^ ^ £ l Ac ~ t « m -t £ J: 5 K: & 5 „ r ft fc: *t JS t T 
ifu ffi U E (j: t 5 — ft CO S iH i£- S: W * 1~ oNACKl SB y y ± — ^ & fa ^ b . ^ h 17 — y 

[ 0 0 6 5 ] 

[13 2 2 ±5Hffl/H»HARQ*S-CNAC Kx7-^55t tfc 

# ^ , ft M ) co M A C - h s y y^SrlCTi?-* tc 1~ 5 ?7 jfe 

^IfcHtfcS. M A C V ^ y y^SrlDTNACKftB^ ^/ -fe — ^ e ^ * 5 N 
[p] (D 9 zf n y ^ co - # g J&L _h CO N A C K it i& ^ y "fe - ^ « e ^ m » Sr ^> ^ ^ y > ^ 

it a^tt-fti^icfi^ts r 1 d , ^ y h r 7 - ^ -e is \z m m l tc — 9 ^ * v v 

[ 0 0 6 6 ] 

[ 38 US co gb ft ] 

_b 5£ b fc J: 5 ^ , * W * 'J M i" ^> # & , MAC-h s ffl|:B8»lc5»t5^5^j, 
^> SO W«*Sra*W^e^"t-S-i:ds-e^5 0 #l) x. fi , il/BiJS^HARQ ± co a 

c k / n a c k m m m ^ <o m <o m 7t t m a c - h . s jl co y ± y y ft m. e m & & % „ - 

, *«WT*fi*lT^5MAC - h s co if -f* y y^*tJ5J;5l:t5:i: cfc "9 , 
HSDPAS:5St5*3/ h V — 9 ^^oV^T, M *§l ffl ffij W S _b ffif L/cMACi f* /jS H 
SDPAjSSrJStSfcftC, M A C - h s liSiitfill, MAC~h sl«|(0 
MACfitfi |B ^CHARQ fig ^ il ^jP fa \c M ft L T , W IS CO M & S «> T - K W if 
•T V > if f y -fe — co m ^ STfc^cHK'^o 

[ m ® co m ¥ * ] 

[Ull ] HSDPA*SSrftfflt5i*W4»#»«#IS! > x -7- A -e co x - ^ 

i m 2 ] ^ ^ 5> f ij # a m mmm ^ *t j^^mn w * ® s su / d h ^ « is ^ u it 
m x & % o 

[03] H S D P A4"5St )5g * -1? CO m m BIJ ^ n h n « 3fi * , MAC 

if co ii # w * mm&^Ltzmx-frZo 

[14] 83t**lt^5MAC-c/s h fe b g co ii ^ & f# 5g ^ 7f< L [El T* fc % 

a 

[05] m 3 X >t* L T V ^ 5 M A C - h sKJBOiiS'^jTfcfllagSr^LfciaT'fc^o 

[16] HSDP A&$gf5f CO S glj ^ P h 3 ^ « 5g * . MAC ® S CO 

il S W 3fc * 5t Sr ^ L fc ^} X fc ^> 0 

[ HI 7 ] 06T/^Lt^5MAC-c/s h®«C0ii«&«jJfe#ligSr^b?tia-efcS 

o 

[ [I] 8 ] B6t^Lt^5MAC-h s T4 b S co ii » ^ ^iS^/T L/;|T-fc 5 0 

[09] * « W O JS ^ ^ iCffiotH SDPAjSiiStS ?9F ^ 5> #1 # S S£ fie ii 



(14) 



JP 2003-179974 AS 2005. 12. 2 



it is * T A -e M A C - h s Pe5 (D is ? ~T V > If * y -fe — is (D ft m >^ b fz HI X fc 5 0 

[[HI 0 ] ffi*©H s D P A*«SrSgL4^ff # # SI ^IgjRIfl^^f^t© 
i£ SfiSJU^n h ^ /Vr — ^ (P DU : Protocol Data Unit)<7)^3$Sr*bfcl2"e#>5o 

[ Hi i il *8W^H8f il:tieotHSDPA*S;S:Sgt5i»f 

[ (11 1 2 ] [E| 1 1 t^LT^SMAC^-f n - K m f& <D m & ^ b fc 13 ~C fc 3 „ 

[ HI l 3 ] *«W(?)|li?gffii;:torl«:S£ SO » v- ^ ^ y > ^ ft 311 :/ n $, ^ fit — 

*s ^ - * ft an y n s/ ^ t * ^ N m # m m m & m ^ ^ * si- m z x m z n % m & ^ b 

E9 fc <5 o 

[ HI 1 4 A ] *lPJ(7)||ffif it^o tSttfj©MA C - h s^RLC^f>?)7- 
[ HI 1 4 B ] *»W<DHJ6J£lBfCt£oTMAC-h s ± "C ^ ^ ^ U V ^ ft ^ <£> & g 

Sr i"S £a b r N MACV^t y y ^ ft m & M ft 1" £ U ffl Wt fi & * t fc B t 5 0 

[01 5 ] H S D P A^rJif ^fft^li^ijflf ilft^^rA^MAC - h 

s m m m <d y ± y h m -t % m n & ^ b tc m m ti m v h % Q 

l m 1 6 ] HSD PA^S^Jif 5f ^^ll#liiHf v/^rAOSJT^l 
8 SO #P > ^ ^" y > ^ <Dlt#>'<D ft 31- :/ o y ^ £r 3: ft 1~ 5 tc ft <D ffl » SEixS:*bfcE"Cfca 

[hi i 7 i f> #j # s ft a ft v- ^ ^ a -c a? i6j m m m m f -t^w^itwt 

* it & & b fc B-efcs, 

[ HI 1 8 ] HS D P A*xt^Sit5fH-^Sl#i8iIff ^>xr A-C(7)g*p]l| 
ffl tllf ^ * ^ <£> a « ft &«Jg«:*bfcElT?fc5o 

[HI 1 9 ] HSDPA^Jtlrilt5S§ / 7)l#lgiIff ^^rAT*f 

m m m k x zm^fammmm^^ * ^ m m <o - m & ^ ifcis-cfca, 

[ HI 2 0 ] H S D P A*S?r^if5??^^f]#lgiI<f v^XfAt*^ W (7> 31 

* ^ m <t 5 is? r^i * ji #j a ^ ^ /u « it co ffi, m sr^bfcia"e*>s 0 

[ HI 2 1 ] HSDPA^S^Jgf 5ft^ll#i»iHf^^fAtS^ S ft 31 
S^|^SB/|3S8*S;d5^ffl$ixSJSi^, ^ 9 — ^ « 4: b fc tft ^ o 15 #ij gr ^ b T ^ 5 H 
T* fc 6 o 

[ Hi 2 2 1 H3 2 1 T-©x7-i:EI-oift |dX7-^«t Lfc»^, M A C - h s 
is ? y y^*ii:Tx7'-S:«St5*jfeS:*LfcB-efc5o 



